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Recreational activities are a historical pastime on take Simcoe 




/ Introduction 



For centuries Lake Simcoe has served as a valuable 
natural and recreational resource. In the early 1970's concern from 
local municipalities, the Ontario government and the general public 
over changes occurring to Lake Simcoe's water quality and 
coldwater fishery prompted the Ministry of the Environment to 
investigate. Results released in the 1979 Lake Simcoe— Couchiching 
Environmental Strategy indicated that the concern was 
justified. Water quality in Lake Simcoe was identified as one of the 
possible causes of the recent decline in the coldwater fish 
populations. Investigations revealed that excessive inputs of 
phosphorus were primarily responsible and that the phosphorus was 
originating from human activities within the watershed. 

In 1981 the Ministry of the Environment initiated new 
studies to identify and measure sources of phosphorus entering 
Lake Simcoe, and to recommend remedial measures to reduce these 
inputs. Entitled the Lake Simcoe Environmental Management 
Strategy (LSEMS), these studies concluded in 1985 with the 
production of the final Report and Recommendations of the Steering 
Committee, a watershed plan comprised of eighteen 
recommendations intended to reduce phosphorus inputs to Lake 
Simcoe. 

In 1986, a proposal jointly prepared by the Ontario 
Ministries of the Environment, Natural Resources, and Agriculture 
and Food, and the Lake Simcoe Region Conservation Authority, 
was submitted to the Provincial Cabinet for fijnding. On July 27, 
1990, the implementation of LSEMS (Phase 1) was announced on 
the shores of Lake Simcoe. 
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The goal of the LSEMS program is 

to restore a self-sustaining coldwater fishery in Lake Simcoe 

and, like the original studies, the implementation program is a 
partnership between the three provincial ministries and the 
Conservation Authority. An agreement, referred to as the 
Memorandum of Understanding, outhnes the roles and 
responsibilities of each partner involved in implementing the 
environmental management strategy. Objectives include reducing 
phosphorus inputs associated with urban development and those 
originating from rural agricultural activities. 

This report represents a summary of the activities 
initiated and completed during phase 1 of the LSEMS 
program. It is the work of many people, representing a variety of 
interests and agencies. It also contains a series of 
recommendations which provide the framework for the next phase 
of the LSEMS Implementation Program. 



Geographic Setting 

Located 50 km north of Toronto, Lake Simcoe is a little 
more than an hour's drive from half the population in Ontario 
(Map 1.1). The watershed has a total land and water surface area 
of 3572 km^, of which the lake occupies about 20 percent or 725 
km'^. Lake Simcoe is part of the Trent-Severn Waterway 
connecting Lake Ontario to Georgian Bay and is southern 
Ontario's largest body of water (excluding the Great Lakes). 

The land portion of the watershed is approximately 
2,825 km^ and is drained by 35 tributary rivers, with five major 
tributaries accounting for over 60 percent of the total area (Map 
1.2). Most of these rivers originate along the southern boundary 
of the watershed in the prominent physiographic feature known as 
the Oak Ridges Moraine. These rivers then drain in a northerly 
direction through the four remaining major physiographic 
features — the Simcoe Uplands, Schomberg Clay Plain, 
Peterborough Drumlin Field, and Simcoe Lowlands — before 
discharging to Lake Simcoe. 
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Map /./ Location of the Lake Simcoe Watershed. 

Socio-Economic Activities Within 
the Lake Simcoe Watershed 

Much of Ontario is still recovering from the effects of 
the economic recession that began in the early 1990's. A 
combination of societal change, low levels of public confidence 
and down-sizing has contributed to this slow recovery. Despite 
this weak economic condition, the population and urban centres 
within the Lake Simcoe watershed continue to grow faster than 
originally anticipated. This is illustrated by comparing past 
population predictions made during the LSEMS studies in 1985 
to present day population estimates. In almost every instance the 
current population for the watershed's major urban centres 
exceeds the projected population for the year 2001. 

Available evidence suggests that this rapid growth in the 
population is the result of changing development pressures from 
Metropolitan Toronto. Approximately half of the Lake Simcoe 
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watershed is in the newly designated 'Greater Toronto Area' 
(GTA) with the remaining area considered to be part of the GTA's 
'hinterland'. 

Land use and agricultural and urban activities within 
the watershed have a significant and measurable impact on the 
water quality of Lake Simcoe. Future intensification has the 
potential to impose new and more difficult demands upon an 
ecosystem already under stress. Efforts to mitigate the effects 
associated with increased development are essential to protect the 
future of Lake Simcoe as a natural and recreational resource. 



Recent Trends in Population, 
Employment and Housing 

Over the last thirty years, the permanent population 
within the Lake Simcoe watershed has more than tripled, from an 
estimated 85,289 people in 1961 to 271,410 in 1991. Most of 
this growth has occurred within the urban centres of Aurora, 
Barrie, Bradford, Newmarket and Uxbridge, all of which recorded 
annual population growth rates greater than the watershed 
average. The population within these major urban centres, 
together with Orillia, now totals approximately 195,774 persons 
or 72% of the entire population within the Lake Simcoe basin. 

To accommodate the recent increase in population, 
employment opportunities and associated infrastructure have also 
grown. During the five year period from 1986 to 1991, the 
labour force within these urban areas rose by over 30,000 
people. A comparison of the percentage of the total population in 
the labour force berween 1986 to 1991 found that there has been 
no change. Approximately 44% of the total population within 
these urban centres were part of the work force with the rate of 
anemployment registering a slight increase from 6.2% in 1986 to 
7.1% in 1991. 

A 25% increase in the number of homes or dwellings 
was observed over the same period. Estimates for the average 
number of people per dwelling over the period 1986 to 1991 
show no significant change, increasing slightly from 3-5 to 3.7 
people per unit. Information on the number of houses built from 
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Figure 1. / Housing Starts in the Lake Simcoe Watershed, 1 9841 992 (shown cumulatively). 

1984 to 1992 within the same six urban areas is shown in Figure 
1.1. Housing starts increased dramatically from 1984 peaking in 
1989 with an estimated 4641 units being built. Most of this 
activity was centred in the City of Barrie. After 1989, a significant 
decline in the number of housing starts occurred in Barrie, but 
housing construction in the five remaining urban areas showed 
little change or, in some instances, displayed a slight increase. The 
results indicate that employment opportunities and available 
housing have kept pace with the growing population. 

Future population and 
employment predictions suggest 
that areas within the watershed 
will continue to experience high 
levels of growth despite economic 
restructuring. We can speculate 
that, as with past growth, most of 
the future population expansion 
will occur in the watershed's urban 
areas. Figure 1.2 shows predicted 
future population growth within 
Aurora, Barrie, Bradford, 
Newmarket, Orillia and Uxbridge. 

Housing starts keep up with the increasing urban population of 
the watershed. 
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Figure 1.2 Future population growth in the major urban centres of 
the Lake Simcoe Watershed (shown cumulatively). 

Land Uses 



Land use information for the Lake Simcoe watershed 
has been obtained from a LANDSAT image taken on August 25, 
1993 and interpreted using computer analysis. Land use was 
divided into seven classes: forest, wedand, scrubland, water, 
cultivated fields, pasture lands and urban areas. The total 
watershed land and water surface area was estimated to be 3,572 
km^ which is slightly larger than ptevious estimates made during 
the original LSEMS studies. The area estimate for surface water 
includes not only Lake Simcoe but also smaller lakes and 
reservoirs within the watershed. 
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Based on the LANDSAT image the total land area of 
the watershed is 2,825 km^ of which about 45% (1,263 km^) is 
devoted to agricultural activities. This represents a sharp decline 
from the 61% agticultural usage mapped in 1985. Urban areas 
have increased from 65 km^ to 87 km^ and now account for 3% 
of the total area. Forest, wcdand and scrubland make up the 
remaining 52% (1,475 kin'^)of the watershed. 



Agriculture 

Based on 1991 Ontario census data, the Lake Simcoe 
basin supports a conventional farm economy with 2,157 farms 
involved in cash crop, livestock and mixed operations. More than 
611 farms have ceased their operations since 1981 which helps to 
account for the 20% drop in agricultural land use. A total of 523 
km^ of land was cultivated in 1993 and 739 km^ were used for 
pasture or left fallow. Most of the cropland in the watershed is 
planted ro grain, corn, and hay; a recent increase has also been 
observed in the acreage of soya bean production. Livestock 
production within the watershed has declined since 1985, with a 
22% drop in the total number of beef cattle. 



Table 1.1 Vegetable Production in the Holland Marsh 
Polders as a percentage of total production. 



The Holland River 
system supports the largest 
cultivated marsh or 'polder' area 
in Ontario. The polders occupy 
roughly 33 km^ (Map 1.3). The 
Holland Marsh polder is the 
largest of the four marsh areas at 
24 km^ Water levels within the 
polders are maintained through a 
series of pumping stations and 
canals. Tabic 1.1 Hsts the four 
most common vegetables grown 

in the polders and their relative market share in the province and 

Canada. 
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Map 1.3 Holland River System. 

Urbanization 

Urban land use comprises only 3% of the total area 
within the Lake Simcoe watershed, but this use has been growing 
quickly in recent years. Available information suggests that 
further population growth will continue to increase development 
pressures and result in more urban land use intensification. A 
comparison of the relative changes in land use distribution for 
Aurora, Barrie, Bradford, Newmarket, Orillia and Uxbridge (Map 
1 .4) shows consistent increases in the areas of both residential and 
commercial and industrial land uses. 

In these six centres, residential land use has increased 
dramatically with an overall increase of 89% during the ten year 
period from 1981 to 1991. The City of Barrie reported the 
greatest increase in residential area of 846 hectares for a total of 
1821 ha. It was followed by the Town of Aurora with a 624 ha 
increase, which more than doubled its residential area from 450 to 
1074 ha. However, the urban centre most affected by growth is 
the Town of Bradford which has quadrupled its residential area 
from 150 ha in 1981 to 665 ha in 1991. The initial residential 
areas and the increases to 1991 for the six major urban centres in 
the watershed are shown in Figure 1.3. 
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Afap 1.4 Urban areas in the Lake Simcoe Watershed. 

Land area devoted to industrial and commercial use has 
also increased within these centres, more than doubUng since 
1981. Not surprisingly, the City of Barrie has exhibited the most 
growth with an additional 663 ha of commercial industrial area, 
followed closely by the Town of Newmarket with an increase of 
597 ha. Again, the Town of Bradford has the greatest rate of 
growth, with an increase in commercial and industrial area of 177 
ha representing a more than 400% increase in this type of land 
use since the 1981 estimate of 40 ha. 

The relative changes in commercial and industrial land 
use for the six urban centres are shown in Figure 1.4. 
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Figure 1.3 Changesin Urban Land Use, 1981-1991— Residential 
Areas. 
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Figure 1.4 Changes in Urban Land Use, 1 981 -1 991 —Industrial 
and Commercial Areas. 
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Water Uses 

The waters of Lake Simcoe are extremely important to 
the surrounding community, and support a wide variety of uses, 
ranging from a source of drinking water to waste assimilation and 
summer and winter recreation. Tourism is the most important 




Cutting ice on Lake Simcoe was once a thriving industry. In the 1380's, ice 
was supplied to most of the eastern United States. 

industry associated with the lake: approximately $500 million is 
spent annually on tourism and recreational activities in the Lake 
Simcoe watershed. It is harder to put a price on the value of the 
lake as a natural resource that provides fish and wildlife habitat 
as well as possessing simple aesthetic beauty, but these uses are 
equally important. 

Drinking Water 

Lake Simcoe provides a source of drinking water for 
the communities of Beaverton, Brechin, Sutton and Keswick 
with an average of 9,500 m^ being used each day. Keswick 
accounts for almost half this amount, using an estimated 4,500 
m^/day, followed by Sutton with 2,000 m^/day, Beaverton at 
1,500 mVday and finally Brechin at 1,000 mVday 




Waste Assimilation 

Seven communities use Lake Simcoe to assimilate 
treated waste water from their sewage treatment plants. The 
communities of Barrie, Orillia, Innisfil, Keswick, Bcaverton, 
Lagoon City and Sutton discharge their treated waste water 
directly to the lake. Another seven communities discharge to 
streams which eventually drain to Lake Simcoe. 

Recreational Boating 

The size and location of Lake Simcoe and its link to the 
Trent-Severn Waterway have made recreational hoating activities 
very popular in the lake. Contributing to this popularity are 
several public boat-launching and docking sites. Many cottages 
and homes along the shore also have docking facilities, and inland 
residents also use launch sites around the lake. 



1/ 
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Lake Simcoe has provided recreational opportunities since the turn of the century. 
Boating is one oftite most popular pastimes. 
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Estimates of boat ownership or usage on the lake are 
difBcult to make; however, there are 29 marinas on Lake Simcoe 
providing a total of 4,246 boat slips. In 1990 the water of Lake 
Simcoe attracted approximately 11, 500 transient boaters who 
passed through the Trent-Severn "Waterway. 

Fishing — Summer and Winter 

Lake Simcoe receives the greatest angling effort of any 
Ontario inland lake. In 1990 an estimated 144,000 anglers visited 
Lake Simcoe, spending approximately 746,000 hours fishing. Ice 
fishing is extremely popular with anglers and accounts for most of 
the angling effort, with an estimated 2,000 to 4,000 ice huts on 




An estimated 2,000-4,000 ice huts appear on Lake Simcoe each 
winter. 

Lake Simcoe each winter. During the ice fishing season the two 
most sought-after species are lake trout and lake whitefish, both 
coldwater species that are threatened. 

This extremely large and valuable recreational 
opportunity is not offered by any other inland lake in Ontario. 

Related Tourism Events 

Water-related recreation is a strong social and economic 
factor around Lake Simcoe. For three weeks in April, the OriUia 
Annual Perch Festival takes place, and the Georgina Annual Ice 
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Fishing Festival occurs during the winter. The Town of Georgina, 
the self-named 'Ice Fishing Capital of the World', hosts an annual 
ice fishing festival with a budget of $60,000 and attracts 
approximately 3.000 participants. In 1993 Lake Simcoe was the 
venue for an international ice-fishing tournament attended by 
anglers and tourists from around the world. During the long 
weekend in August approximately 150,000 people visit the 
Kempenfest Arts and Crafts Festival held on the shores of 
Kempenfelt Bay in Barrie. 

A number of services and facilities that are entirely or 
partially dependent on tourism are established in the Lake Simcoe 
region. These include; 

■ 10 private campgrounds 

• public parks/conservation areas and boat launches 

- resorts, cottages, bed and breakfasts, farm vacations 

• 3 provincial parks (the largest, Sibbald Point Provincial 
Park has an annual visitation rate of over 300,000 
people) 

Private campgrounds are used by both residents and 
non-lresidents. Family and group camping are popular and 
campgrounds are one of the primary choices of rental 
accommodation for summer anglers. 

Public parks and conservation authority areas are also 
used by both local residents and visitors to the area. A few of the 
parks provide camping facilities, but the majority are designated 
for day use only. 

Resorts, cottages, bed and breakfasts, and farm vacation 
operations are patronized predominantly by non-residents for 
family vacations, although cottages are also a common 
accommodation choice for anglers. There are approximately 
12,000 cottages around the lake, adding approximately 40,000— 
50,000 people to the region throughout the summer season. 

Together, these water-related activities bring 
approximately $160 million each year into the regional economy, 
proving that a healthy Lake Simcoe is indeed a valuable 
community resource (Figure 1.5). 
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Figure 1.5 Estimated 
Annual Spending on water- 
related activities (millions of 
dollars) 
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This Report: Actions for a Healthy 
Lake Simcoe 

The remainder of this report describes the Lake Simcoe 
ecosystem in more detail and provides a summary of remedial 
actions taken since the LSEMS Implementation Program was 
developed in 1990. Chapter 5 shows progress to date — a 
reduction of almost 14 metric tons per year in phosphorus loads 
to the lake — but also shows that we still have a long way to 
go. Chapter 6 discusses the types of actions that are planned for 
Phase 2, and lays out specific tasks, budgets, timelines and agency 
responsibilities for those tasks. If all Phase 2 recommendations are 
implemented, we anticipate that we can reduce 
phosphorus loadings to the lake enough to see 
some restoration of a self-sustaining fishery, 
even though the population in the basin is 
expected to rise steadily over the next twenty- 
five years. 

The success of this program depends 
on partnerships: partnerships between 
provincial government agencies, between the 
Province and municipalities, and between 
government and the public. Indeed, the 
willingness of individuals to change structures 
and practices may hold the key to most of our 
proposed remedial measures. With your help, 
we can make our vision of a healthy Lake 
Simcoe a reality, and a resource for 
generations to come. 




Ice fishing on Lake Simcoe generates 
$28m. annually. 
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2 The Lake 
Simcoe Ecosystem 



The Watershed Setting 

Like most inland lakes in temperate North America, 
Lake Simcoe lies in a watershed landscape carved by receding 
glacial ice more than 12,000 years ago. The lake and its watershed 
now form a definable ecosystem, through which water, nutrients 
and energy move in predictable ways. Figure 2.1 illustrates how 
water moves in the ecosystem. 

The earliest studies of the Lake Simcoe ecosystem began 
in the late 1920's. with the work of D. S. Rawson. Over the past 
thirty years, these studies have intensified considerably, with 
fisheries assessment by the Ontario Ministry of Natural Resources 
beginning in the early 1960s and water quality studies by the 
Ontario Ministry of the Environment from 1970. 

The following sections summarize our current 
understanding of the structure and fianction of that ecosystem. 



The Lake Simcoe Uplands 

As the great glaciers of the last ice age advanced, they 
pushed before them mixtures of soil and rock, rather like the 
action of a giant bulldozer. In places, the resultant landscape 
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Figure 2. 1 The hydrological cycle. 



resembles tilled fields and is referred to as glacial till. In others, 
ofren at the edge of an advancing glacier, mounds of soil and rock 
were pushed up, creating hills, or moraines, that remained when 
the glaciers retreated. Under the glacier itself, soils were sculpted 
by the ice surface, and by water and sediment draining from the 
ice, into mounds {drumlins) and ridges {eskers). Most of Southern 
Ontario is characterized by glacial till and glacial features like 
these. The upland areas in the Lake Simcoe watershed contain 
numerous glacial features, including ancient shorelines and bluffs 
from glacial Lake Algonquin on the west side of Lake Simcoe 
from Orillia to Bradford, and drumlins east of Orillia. The 
presence of sand and gravel pits often gives a hint as to the route 
taken by glacial melrwaters. 

At the highest points of land in the Lake Simcoe 
watershed, a series of broad ridges and upland plains supports 
mixed farming activity and some woodlots. The origin of these 
ridges is not always clear, but it is likely that they are moraines 
created by an earlier glacial advance, and then "planed" by the 
retreating Wisconsin glacier at the end of the last ice age. Between 
Barrie and Alliston, the upland areas we see today arc till plains 
shaped by the vast ice sheet. 
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Originally, these regions, which stand 75 m above the 
plain, were covered with mixed hardwood forest dominated by 
sugar maple, beech and white pine. Extensive logging in the last 
quarter of the nineteenth century virtually stripped the landscape 
of trees and opened it to agriculture. Over the last hundred years, 
the area's climate and favourable soil conditions have supported 
many crops, including hay, oats, corn, wheat, and potatoes. Beef, 
hogs and poultry arc also raised in the area. In the Lake Simcoe 
ecosystem, the Oak Ridges Moraine and upland areas are 
important because water is naturally stored in their porous soils, 
and the many springs on their slopes feed the streams that flow in 
lower lying areas. 



The Lake Simcoe Lowlands 

In the Lake Simcoe lowlands, many natural features, 
such as beaches and boulder terraces, attest to the history of the 
area as a portion of glacial Lake Algonquin. As the Wisconsin 
glacier retreated, meltwater poured off its surface and drained 
away to the southwest through what is now Cook's Bay and 
Kempenfelt Bay. The low-lying marshlands and sandy features of 
these areas are all that remain of glacial drainage features that 
lasted tens of thousands of years. 




Drainage has converted marshes to rich agricultural lands which now produce a large 
percentage of Ontario's vegetable crops. 
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« The Upper Holland River basin and the broad marshy 

valley south of the lake are underlain by two to five metres of 
peat, showing that the area has been marshland since glacial 
times. The role of this marsh in the ecosystem is again one of 
water storage and flow control, as well as providing a diverse 
habitat for wetland birds and mammals, young fish, and a wide 
variety of plants. 

In recent years, extensive drainage works, first begun in 
1925, have converted the vast marsh to rich agricultural lands on 
which are grown a wide variety of vegetable crops, including 
carrots, onions, lettuce and potatoes. With burgeoning 
agricultural development has come increasing urban growth and 
the rapid expansion of market centres such as Bradford. In the 
modern watershed, there is steadily increasing demand for urban 
development and improved highway access to centres such as 
Toronto. 

The streams that flow through these lowland areas carry 
natural spring water and groundwater, storm runoff from 
agricultural lands and urban pavements — and the pollutants 
associated with those uses — down to the lake. 



The Lake Itself 

At the lake shore, there are many more relics of glacial 
drainage, particularly in the form of sandy beaches. These beaches 
have long attracted cottagers to the area and are an attractive 
feature of the area for recreational users. The lake waters are 
relatively shallow in Cooks Bay (to the south) and in the area east 
of Georgina and Thorah Islands (Figure 2.2). The main basin of 
Lake Simcoe is deep, as is Kempenfelt Bay which contains the 
deepest point of Lake Simcoe (approximately 42 metres). 

In the summer, the waters of the lake are stratified, or 
layered, with wind-mixed, sun-warmed waters on the surface, and 
cooler, quieter waters at depth (Figure 2.3). In the winter the 
temperature of the water is fairly uniform. Spring and fall are 
periods of turnover, during which times a gradual mixing of the 
surface layers occurs. This mixing gets deeper and deeper until 
bottom waters arc fully mixed. This stratification-turnover cycle 
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Figure 2,2 Bathymetric Map of Lake Simcoe. 

is important to the chemistry and biology of lake waters. During 
periods of stratification, the transition zone between surface and 
deep waters, called the thermocline, acts as a barrier to the transfer 
of nutrients (for example, phosphorus) and oxygen from well- 
mixed, sunlight-filled surface waters to the colder, deeper waters of 

Figure 2.3 Thermal Stratification of Lake Simcoe in Summer. 
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the lake. The spring and fall turnovers mix nutrients from bottom 
sediments into overlying waters, and bring oxygenated water from 
the lake surface to the bottom. 

The physical and chemical dynamics of the lake are also 
important for the health offish and other aquatic biota. In an 
undisturbed lake system, some aquatic plants will grow in shallow, 
clear waters. The natural cycling of nutrients within the lake — 
nutrients necessary for the support of invertebrate species and thus 

of fish and other vertebrates — 
depends on the decay of dead 
plant material in lake sediments, 
and the twice yearly mixing of 
those nutrients into the water 
column. As human activity in the 
area increases, however, increased 
levels of phosphorus — from 
human sewage, and urban and 
agricultural runoflf — can enrich 
lake waters beyond natural 
levels. This enrichment, termed 
eutrophication, encourages the 
growth of excessive levels of algae 
and rooted aquatic plants. The 
limnetic zone, which now receives 
high levels of nutrients from 
surface runoff and from bottom sediments, supports a dense 
plankton population and many fish. Shoreline and submerged 
vegetation has also become abundant and the width of the littoral 



What is Eutrophication? 

Eutrophication is a term which refers to the 
physical, chemical and biological changes 
that occur when a lake or river receives ex- 
cessive loads of phosphorus and nitrogen, 
usually as a result of human activities. 

Although some amounts of these sub- 
stances are necessary for normal plant 
growth, high nutrient levels encourage 
over-abundant plant growth and algae 
blooms. 

Highly eutrophic lakes and streams are un- 
pleasant to look at, can emit strong 
odours, and support less desirable commu- 
nities of plants and animals. 



zone has mcrease 



d. 




The Watershed as an Evolving 
Ecosystem 

The past two hundred years of European settlement 
have brought extensive changes to the Lake Simcoc 
ecosystem. But it would be a mistake to think of this as the first 
changes the system has experienced in its life. The Lake Simcoe 
ecosystem, like all others, is an evcrchanging 

ecosystem. Beginning with its role as an important drainage route 
for glacial meltwaters, it has seen many stages in its development, 
and its plant and animal populations have changed as the 
landscape has changed. 



Even after the establishment of what we would consider 
a mature landscape, perhaps a thousand years ago, many natural 
forces disturbed the ecosystem. Fire, usually started by lightning, 
was always present in the Simcoe uplands, clearing patches in the 
forest that would later be colonized by light-loving species like 
raspberries and birch. Strong winds caused older or shallow- 
rooted trees to topple over, tearing up the forest floor and 
disturbing other plants and animals. To a certain extent, the 
advent of European settlement has itself disturbed natural cycles of 
burn and windfall, and replaced them with human activities like 
logging and agriculture. And although these human activities 
appear to us to have major consequences in ecosystem function, so 
might natural disasters like tornadoes and forest fires. But many 
human activities, such as paving, are irreversible; with natural 
disasters, the ecosystem balance is restored over time. 

Forest ecosystems respond to disturbance with an 
increase in the loss of water and nutrients from disturbed soils, 
but these released materials are themselves necessary to encourage 
new growth and restore ecosystem equilibrium. In the present-day 
Lake Simcoe watershed, we have allowed the 'disturbed' condition 
to persist — indeed, we have prevented the re-establishment of 
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natural forest and marsh vegetation throughout the watershed — 
and so the watershed is now in a perpetual condition of nutrient, 
soil and water loss. If we are to manage this ecosystem sustainably, 
so that human development and natural processes can co-exist, we 
must seek to stabilize the systems nutrient and soil loss, and re- 
establish as much as possible natural pathways of water movement. 

The following chapters discuss these processes, and 
possible management approaches, in more detail. 




Stumps indicate the extent of soil loss after the removal of forest cover. 




34 



3 Monitoring the 
Health of Lake 
Simcoe 



We know from studies of relatively undisturbed Ontario 
lakes that Lake Simcoe's water quality shows evidence of human 
activities. In recent years, the most obvious of these impacts have 
been nuisance aquatic plant growth and declining coldwater 
fisheries. But these are just symptoms of more complex 
problems. In Chapter 2 we saw that increasing levels of nutrients 
such as phosphorus can encourage rooted plants and algae to grow 
to levels much beyond those in an undisturbed system. These 
plants produce abundant oxygen during the day, but also use 
considerable oxygen at night. More oxygen is used as this rich 
growth of plant material dies and decays on the lake 
bottom. Decreased oxygen levels create conditions that arc 
difficult for coldwater fish species to tolerate, so those species 
either die out or move, if they can, to a more hospitable location. 

Although many other chemical parameters, and plant 
and animal species, may be affected by human activities, these 
three — phosphorus, oxygen, and the state of the fish 
community — are probably the best indicators of overall ecosystem 
health. They provide useful benchmarks for ecosystem health and 
they can also can be used to set targets for future ecosystem 
management. 
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This chapter discusses the current health of the Lake 
Simcoe ecosystem, as we understand it from studies over the past 
twenty-five years, and sets goals for these key indicators over the 
longer term. 



Some History 

The first comprehensive studies of Lake Simcoe water 
quality were conducted between 1971 and 1974 by the Ontario 
Ministry of the Environment (formerly the Ontario Water 
Resources Commission). More studies were done between 1976 
and 1979 and again between 1980 and 1984. Since 1985, the 
Ministries of Environment and Energy, and Natural Resources, 
and the Lake Simcoe Region Conservation Authority, have 
continued to monitor water quality in the lake. The Ministry of 
Natural Resources began fisheries assessments in the 1960's and 
these continue to the present. These long term studies have great 
value in developing assessments of trends over time; without them, 
we would have merely 'snapshots' that may or may not be typical 
of general conditions. 

The following paragraphs describe past, current and 
ideal conditions for each indicator parameter. 

Phosphorus 

In Lake Simcoe (as in most other freshwater lakes), 
phosphorus is the nutrient in lowest supply. For that reason, its 
concentration is often believed to limit the growth of rooted plants 
and algae. When phosphorus concentrations are low, plant 
growth — including that of microscopic floating algae — is usually 
also low. When phosphorus is present in high concentrations, 
plant growth is usually abundant. Studies from many systems 
have shown that phosphorus concentrations in lakes arc directly 
related to the amounts of phosphorus discharged to the 
lakes. While this may seem obvious, it provides reassurance that if 
we can reduce phosphorus loadings to Lake Simcoe, lake water 
concentrations of phosphorus will quickly diminish. 

Radioisotope dating techniques have been used by 
Ministry of Environment and Energy and Department of Fisheries 
and Oceans Canada staff to date Lake Simcoe sediments (Figure 
3.1). The results of these studies show that the accumulation of 




sediments has increased tremendously over the past hundred years, 
with peak accumulation rates occurring between 1910 and 1940 
in most of the lake (Cook's Bay peaks occurred between 1940 and 
1950). Patterns in phosphorus loadings are similar, with 
contributions rising rapidly following European settlement. One 
interesting point about these loadings is that from the late 
eighteenth century to the 1950's, by far the majority of 
phosphorus came from accelerated erosion, probably as a result of 
increasing land clearance. In the second half of the century, a 
steadily increasing component of the phosphorus load has come 
from so-called point sources, primarily sewage treatment plant 
discharges. 

Figure 3. 1 Estimated Historical Loadings of Phosphorus to Lake Simcoe (inferred from analysis 
of lake sediments). 
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The lake sediment chemical analyses also show that the 
Holland River marshes and Cook's Bay were effective phosphorus 
filters, removing more than 88% of the potential phosphorus 
input from the Holland River in the years before European 
settlement. Today, about 50% of the loading to Cooks Bay, and 
75% of the loading to Kempenfelt Bay, are transported into the 
lake, not filtered out by marshland. 
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A Phosphorus Target for 
LakeSimcoe 

We know that total phosphorus concentra- 
tions need to be below 0.02 mg/L (20 ^g/ 
L) if we are to manage excessive plant 
growth and other problems associated with 
oxygen depletion and water clarity. We 
know also that cold-water fish do not grow 
and reproduce well if oxygen levels are be- 
low 5 mg/L (8 mg/L is ideal). What load- 
ing reductions do we need to make to 
achieve these goals? 

To answer this question, two different com- 
puter simulation models were used to 
mimic the lake's natural nutrient-oxygen 
cycle. Simulation results suggest the phos- 
phorus and oxygen concentrations will im- 
prove in direct proportion to phosphorus 
loading reductions. We are currently dis- 
charging about 100 metric tons of phospho- 
rus per year. If we reduce that load to 75 
tons a year, both models predict that the 
end-of- summer dissolved oxygen levels 
(now around 3 mg/L) would rise to 5 mg/ 
L and phosphorus concentrations would 
drop to around 0.01 mg/L (10 pg/L). 



This level of control will also improve wa- 
ter clarity, so that visibility may be as much 
as 5 m in depth in the open lake. Improved 
water clarity means more attractive swim- 
ming and other recreational opportunities. 
And because phytoplankton levels will be 
lower, drinking water intakes won't be 
fouled with decaying plant material, and 
drinking water will look and taste better. 



Pre-settlemenr phosphorus loadings 
to the lake have been estimated at 32 metric 
tons per year. The average rate of loading over 
the past hundred years is about double the 
natural rate. Since the early 1960's, however, 
phosphorus loads have increased to about 
triple the natural rate, and are now estimated 
at about 100 metric tons per year. 

Phosphorus loadings give an 
estimate of the total mass entering the lake, 
but are less helpful In understanding water 
quality trends. In the present-day lake, 
phosphorus concentrations vary somewhat 
(Figure 3.2). Concentrations are usually 
highest in the southernmost portions of Cook's 
Bay, where levels can reach 0.075 mg/L in the 
Ice-tree period. Elsewhere in the lake, 
concentrations are lower on average, ranging 
from 0.01 mg/L in some years to 
0.03 mg/L In general, concentrations are 
lower in the central basin of the lake, and 
higher in shallow areas close to major 
phosphorus sources. 



The Ontario Ministry of 
Environment and Energy has established a 
Provincial Water Quality Guideline for 
phosphorus of 0.02 mg/L in lakes. This value 
was selected because it represents a level at 
which nuisance plant and algae growth is 
unlikely to occur. Phosphorus concentrations 
in parts of Lake Simcoe sometimes exceed this 
guideline. It is therefore not surprising that we 
observe high phytoplankton densities and poor 

water clarity in areas like southern Cook's Bay, where phosphorus 

levels are high (Figure 3.3). 

Phosphorus concentrations also vary considerably from 
year to year. Over the past five or six years, however, levels appear 
to show modest decreases; phytoplankton concentrations also 
appear to be dropping. These trends may be a result of the 
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Figure 3.2 Comparison of phosphorus concentrations between the 
periods 1980-86 and 1987-92. Data were obtained from 
1 1 stations on Lake Simcoe. 
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Figure 3.3 Comparison of phytoplankton densities between the 

periods 1980-86 and 1987-92. Data Were obtained from 
11 stations on Lake Simcoe. 
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An Oxygen TargetforLake 
Simcoe 

In Lake Simcoe, end-of-summer deep water 
oxygen concentrations are typically between 
about 2.5 and 4 mg/L. How do we know 
how these low levels affect Lake Simcoe lake 
trout? Two methods were used. In the first, 
we employed laboratory data on the physi- 
ological response of lake trout to different 
levels of oxygen. In the second, we looked 
at the oxygen concentrations in other On- 
tario lakes currently supporting healthy lake 
trout populations. 

Laboratory studies show us that lake trout 
need at least 7 mg/L of oxygen to have 
enough energy for demanding activity such 
as pursuing prey. Below that level, trout may 
be limited in how actively they can swim, 
spawn, and feed. A full 'scope for activity' 
(optimal habitat) is only possible at oxygen 
concentrations above 8 mg/L. Historic pre- 
settlement end-of-summer oxygen levels are 
estimated to have been about 8.0 mg/L. 

Most Ontario lakes that now support a self- 
sustaining lake trout population have end- 
of-summer dissolved oxygen concentrations 
greater than 7 mg/L in their deepest waters. 
Some, however, have healthy lake trout 
stocks with deep water oxygen concentra- 
tions of less than 6.0 mg/L, and a few show 
levels as low as 3.0 mg/L and 4.0 mg/L. 

We propose an interim target oxygen level 
of 5 mg/L for Lake Simcoe. Although this 
level is well below the ideal, it is within the 
range observed for lakes with self-sustaining 
stocks and can therefore be expected to pro- 
vide at least a minimal level of protection for 
Lake Simcoe lake trout. It would also rep- 
resent a considerable improvement in the 
habitat for cold-water fishes in the lake, and 
appears to be achievable in terms of neces- 
sary phosphorus reductions. 



diversion of sewage effluent from Aurora and 
Newmarket out of the Lake Simcoe basin in 
1984 and reduced phosphorus loadings from 
other sources. 

Oxygen 

Dissolved oxygen is one of the most 
important water quality parameters in Lake 
Simcoe because it directly afFects the health 
and habits offish populations. Lake trout are 
particularly susceptible to changes in oxgyen 
levels. Over the past ten years, we have seen 
that oxygen concentrations in the deepest 
waters of Kempcnfelt Bay and the main lake 
have decreased through the summer months, 
reaching an average of about 3 mg/L in 
September of most years. Oxygen levels are 
closely tied to the abundance of plant growth 
in the lake. Lake trout are most comfortable 
at oxygen levels of 8 mg/L or more but can 
survive (and reproduce in some lakes) at end- 
of-summer concentrations of 5 mg/L. There 
have not yet been improvements in end-of 
summer oxygen levels in Lake Simcoe to 
match the observed decreases in phosphorus 
levels. 

Dissolved Salts 

Lake Simcoe is a hard water lake, a 
result of its location in limestone bedrocks 
and alkaline soils. The term hard water is 
generally taken to mean high concentrations 
of dissolved calcium carbonate, and can also 
mean high natural levels of dissolved salts like 
chloride, sulphate and carbonate. One way to 
measure the concentration of dissolved salts in 
water is to measure the water's electrical 
conductance, or conductivity; water with 
higher salt concentrations conducts electricity more readily. 
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Over the past ten years, the specific conductance of 
Lake Simcoe water has increased steadily, with the highest levels 
observed in February and March of each year. This increase 
appears to be tied to rising levels of chloride in the lake {Figure 
3.4), probably as a result of increasing road salt use as the 
watersheds urban areas expand. Although we do not have records 
of earlier conductivity measurements from Lake Simcoe, very 
similar trends were observed in Lake Erie and Lake Ontario over 
the first half of this century. These levels have minimal impact on 
the lake ecosystem but give a cleat indication of the effects of 
urbanization and increasing human activity in the watershed. 

Figure 3.4 Chloride Concentrations 
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The Fish Community 

The earliest written records of the Lake Simcoe fishery 
come from the French explorers and missionaries visiting the 
Huron in the early seventeenth century. 'Great fish' were caught 
by the natives, according to one author, Tish as big as the largest 
cod> but much better.' Fish played an important patt in the diet 
of the Hurons, and also in their spiritual life. Although records of 
this time are scarce, it is known that cettain Huron ceremonies 
centred on the timing of the fishing season. Champlain visited 
the Narrows between Lake Simcoe and Lake Couchiching in 
August of 1615, and described the 'great catch offish' made by 
the natives using a weir constructed of sticks and nets. (This 
fishing method apparently gave tise to an early French name for 
the lake: Lac aux Claies, or Lake of the Stakes.) 

Between 1649 and 1650, the Hurons were overcome by 
the Iroquois, and Jesuit missions in the atea came to an end. The 
Ojibway subsequently colonized the lakeshore and were widely 
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'We hear ofmaskalonge 

(a Superior kind of 

pikej...m abundance in 

Lake Simcoe...' 

Gov. George Graves 
Simcoe, 1792 



regarded for their fishing skill. Early records speak of the natives 
trading their catch for guns, ammunition, knives and other 
articles — perhaps the beginning of the lake's commercial fishery. 

In 1792, Governor George Graves Simcoe wrote that 
'we hear of maskalonge (a Superior kind of pike). ..in abundance 
in Lake Simcoe' and he visited the lake on his journey from 
Humber Bay to Penetanguishene in 1793. The diary of George 
Bond recorded a description of native ice fishing practices in 
1815, and also the native custom of night spearing using canoe, 

spear, and polc-moiinted torch to 
light the way Smith's Canadian 
Gazeteerof 1846 mentioned the 
abundance of maskinonge and 
whitefish in the lake, while the 
Canadian Handbook and Tourists' 
Guide of 1 866 spoke of 'the 
natives' love of fishing'. 



Lake Simcoe Fisheries Facts 



Lake Simcoe supports the greatest angling efFort of any 
inland lake in Ontario. 



Fishing in Lake Simcoe accounts for 15% of the angling 
efFort in Ontario. 



An estimated 172,000 anglers visited the lake in 1990. 

Approximately $ 1 1 2 million in income Is generated by 
the fishery each year. 

Although anglers use the lake in all seasons, the major- 
ity of fishing takes place in winter (in 1993, it was more 
than three times the summer effort). 

Lake Simcoe supports 2,000-4,000 ice huts each win- 
ter. 

The most sought-after species are lake whitefish, lake 
trout and yellow perch. 



Lake Simcoe's 
commercial fishery grew steadily 
through the nineteenth century, 
with fishing activities throughout 
the year. Fishing regulations 
enacted in 1885 placed Hmits on 
fishing methods, season length, 
and the size and number offish 
that could be taken. Commercial 
fishing reports (required since 
1868) show 1 1 named species 
(herring, whitefish, lake trout, 
pickerel, bass, pike, maskinonge, 
sturgeon, perch, catfish and carp) 
and a category called coarse fish' that includes white sucker, 
sunfish, rock bass and other less marketable species. 

In 1903, the sale of all game fish was prohibited by law; 
all game species were henceforth reserved for sport fishing, and 
have remained so with minor exceptions until the present 
day. Carp had been introduced accidentally at the end of the 
1800's, and their population increased dramatically through the 
first decade of the twentieth century. By 1911, carp accounted for 
81% of the commercial fishery in the lake, and indeed this species 
accounted for almost 70% of the commercial fishery until the 
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1930's. The carp catch declined in the 1930's and 40 s. The 
fifties saw low commercial catches of carp and mixed coarse fish, 
but a lively trade in minnows for bait 
fishing. 

As the commercial fishery 
declined, so the sport fishery 
increased. Before the turn of this 
century, sport fishers used mainly nets 
and spears. Gill-netting was prohibited 
in 1 892 and the lake was supposedly 
'set aside for natural propagation. Spear 
fishing was similarly limited by the 
turn of the century, leaving angling the 
only legal method of catching fish. 

By the 1930's, the 
population of maskinonge {Esox 
masquinongy) , once an important sport 
and commercial species, had almost 
disappeared, despite extensive stocking 
efforts between 1936 and 
1953. Rainbow trout were introduced 
to the lake in 1918 through stocking 
efforts and although stocking 
continued until 1942, this species now 
contributes little to the sport fishery of 
the lake. An 1871 attempt to stock 
Atlantic salmon in the lake was a dismal failure, with no 
recaptures recorded. Subsequent stocking efixjrts were made in 
1935, 1940 and 1948, with a few of these fish being caught by 
the anglers of the time. 

Today, the fish community of Lake Simcoe is comprised 
of about 60 species. This natural diversity is a major feature of 
the rich cultural heritage of the fisheries of the lake. Lake Simcoe 
provides fishing opportunities for all types of anglers: those who 
pursue warmwater panfishes such as pumpkinseed and rock bass; 
those who seek the major game species such as smallmouth and 
largemouth bass, northern pike and muskellunge, walleye, lake 
whitefish and lake trout; and those who prefer the more exotic 
species such as rainbow smelt, burbot and carp. All of these 
species arc associated with specific habitats which require 
protection in order to provide the conditions needed to support 




Lake Simcoe receives the greatest angling effort of 
any Ontario inland lake. 
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the various life histories and environmental requitements 
represented by the lake's diverse fish community. In general, 
coldwater species are more sensitive to the changes in water 
chemistry that occur with eutrophication. 

Over the past hundred years, the Lake Simcoe fishery 
has undergone dramatic changes. Lake whitefish, lake trout and 
lake herring all experienced major fishing pressures in the last half 
of the nineteenth century and the first half of the twentieth 
century. 'Exotic' species such as carp and rainbow smelt were 
introduced by humans, with far-reaching consequences for species 
composition and habitat. Whitefish and lake trout have been 
stocked in the lake since the 1880's, with spawning stock drawn 
from various sources including Lake Manitou and Lake 
Superior. Since the late 1970's only Lake Simcoe stock has been 
used. 

The modern fishery, with its complex inter-species 
relationships, Is therefore still evolving. The following paragraphs 
describe the status of major species over the past thirty years, a 
period when change in the watershed, the lake, and the fishery has 
been rapid. 

Lake Trout (Salvelinus namaycush) 

Surveys by the Lake Simcoe Fisheries Assessment Unit 
of the Ministry of Natural Resources show a steady decline in lake 
trout during the 1960's. At the time, adult lake trout in spawning 
condition were seen on the lake's spawning beds, but no young 
fish survived to become adults. Since then, the Lake Simcoe lake 
trout population has been unable to sustain itself naturally. In 
order to maintain this valuable species in Lake Simcoe, eggs 
collected from native fish arc artificially fertilized and the offspring 
are raised in hatcheries for future (re-) introduction to the 
lake. Virtually all lake trout found in the lake now come from 
hatcheries through re-stocking programs. Rehabilitative 
stockings — the introduction of hatchery-reared fish to the 
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lake — was begun in 1975 to prevent the loss of this species from 
the lake. This measure has been successful: more than 4,000 trout 
have been caught in the lake each year since 1977 {Figure 3.6). 

In 1977, fishing regulations were changed to protect 
lake trout and lake whitefish. The winter fishing season was 
shortened by two weeks and the possession limit for lake whitefish 
was reduced to two fish per angler, to match the limit for lake 
trout. 

Figure 3. 6 Trends in the winter lake trout catcfy 
LakeSimcoe, J961-93. 




The reasons for the failure of natural lake trout 
spawning are probably complex. We know that excess growth of 
filamentous algae like Cladophora on spawning beds can prevent 
fish eggs from falling into protective crevices among the rocks on 
the spawning site, thus making them available to 
predators. Excessive plant growth and the resultant increase in the 
deposition of organic matter also lowers oxygen levels, and this too 
may affect the survival of eggs or young fish. Finally, increased 
sediment accumulation — from erosion on shore or re-suspension 
of sediments within the lake — may blanket spawning beds. 

Lake Whitefish (Coregonus clupeaformis} 

The lake whitefish population declined about a decade 
after that of the lake trout. Present-day catches of lake whitefish 
are only about a tenth of the annual catches in the mid-60's 
(Figure 3.7). The catches of the mid-60's, which were 
exceptionally high, should not be regarded as normal; they may 
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not be sustainable even by a healthy naturally reproducing 
population. The average size of Lake Simcoe whitefish has 
increased over the past thirty years — clear evidence of faster 
growth or a shift in age structure towards larger fish. In 1967, the 
most abundant age classes for this species were the 5, 6 and 7 year 
old fish; in 1977, the same age classes were almost completely 
absent. Throughout the 1980's, the prominent age classes were 9, 
10, 11 and 12 year old fish. Overall, these observations suggest 
that there are very few young fish in the lake, and therefore little 
natural recruitment. 

Figure 3.7 Trends in the winter lake whitefish catchy 
Lake Simcoe, 1961-93. 
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Rehabilitative stocking of whitefish began in Lake 
Simcoe in 1982, in response to the apparent collapse of the 
population in the late 1970s. An average 140,000 fingerling 
whitefish are now released into the lake each year, and stocked 
lake whitefish now make up about 40% of the winter catch. 




Lake Herring (Coregonus artedii) 

Symptoms of distress in the lake herring population 
have followed those observed in lake whitefish. Many fish were 
caught in the late 1970's, but the numbers of lake herring have 
since declined rapidly. Also like the whitefish population, the 
average size of lake herring has been increasing since the 1970's, 
but the average age of the population has not changed 
significantly. For this reason, it appears that the increase in lake 
herring size is probably a result of increased growth rather than an 
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aging population. The decline in abundance and increase in 
average fish size are nevertheless warning signs that this species too 
is in decline (Figure 3.8). 



Figure 3.8 Trends in the winter lake herring catchy 
LakeSimcoe, 1961-93. 
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Rainbow Smelt (Osmerus mordax) 

Rainbow smelt were introduced to the lake in the early 
1960s (thus they are an exotic' species — sec below), and their 
numbers grew rapidly until the early 1970s, as the population of 
whitcfish declined. Some observers believe that young smelt 
compete with young whitefish, to the latter's disad^^ntage, or 
alternatively that adult smelt may prey on young whitcfish. Since 
1973, the numbers of smelt have decreased substantially, perhaps 
because smelt have become the primary prey of adult lake trout. 

Figure 3. 9 Trends in ffie winter rainbow smelt 
catch, lake Simcoe, 1961-93. 
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Common Carp 



Warm- and Coolwater Fish Species 

While lake trout, lake whitefish, lake herring and 
rainbow smelt prefer cold, well- oxygenated waters, other species 
such as yellow perch {Perca flavescem) , northern pike [Esox lucius), 
largemouth and smallmouth bass [Micropterus salmoides and 
Micropterus doiomieui) and pumpkinseed {Lepomis gibhosus) prefer 
warmer water temperatures. These species have not shown the 
same declining trends as have Lake Simcoe's coldwater 
species. Yellow perch and northern pike populations have 
fluctuated widely with no decreasing trend. Bass and 
pumpkinseed appear to be on the increase. These trends could 
arise from the increasing availability of food with eutrophication, 
or they could simply be a response to climatic trends that 
encourage the survival and growth of young warmwatcr fish. 

'Exotic' Species 

Several new species have been 
introduced to the lake, with important impacts 
on the aquatic ecosystem. Rainbow smelt were 
introduced in the early 1960's (see 
above). Common carp were introduced a 
century ago, and their abundant numbers are 
thought to have contributed to the destruction of extensive wild 
rice beds that formerly flourished in the lower Holland River and 
Cook's Bay. Carp may also have been responsible for the 
destruction of other fish spawning and nursery habitats. 

Black crappie, zebra mussels and the spiny water flea are 
species that have been introduced to the lake too recently for us to 
assess their impacts. The numbers of all of these species have, 
however, increased rapidly since their introduction. The effects of 
these invaders on other aquatic species have not yet been revealed, 
but significant changes are expected. For example, zebra mussels 
will probably have a major effect on water clarity and possibly 
water quality. Such changes may, in turn, improve conditions for 
the coldwater species. 



Habitat Destruction 




The degradation of spawning habitat is a problem that 
has affected several species in Lake Simcoe. Habitat damage can 
occur through eutrophication, as increased amounts of plant 
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material are produced in the lake, and then die and decay. But 
habitat can also be adversely affected by onshore activities within 
the watershed such as construction and agriculture, that create 
opportunities for erosion of sediments and transport of those 
sediments to the lake. Damming creeks and streams, building 




Duckweed growdi along the Maskinonge River, Keswick 

breakwaters and docks, and similar activities can change the ways 
that water, nutrients and energy move through the ecosystem. In 
aquatic systems, including marshes, boat traffic can erode wetland 
habitats and shallow-water sediments. And the drainage and 
filling of marshland — an important historical activity in the area — 
can have devastating effects on fish spawning and nursery habitat. 



Current Status of the Lake Simcoe 
Fishery 

In general, the patterns of change that we observe in the 
Lake Simcoe fishery appear to be typical of those in other lakes 
suffering accelerated eutrophication: a shift from coldwater species 
like lake trout, whitefish and herring to species preferring warmer 
water such as perch, bass and sunfish. We do not understand all 
of the reasons for these shifts, but it is clear that they relate in part 
to changes in nutrient cycling and in dissolved oxygen 
concentrations, siltation over spawning sites, shifts in available 
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food items, and the invasion of non-native species. Each species 
has its own requirements for spawning and fry survival; each is 
therefore affected differently by activities on land and in the water. 

Examples of lakes where natural reproduction of lake 
trout or lake whitefish has been restored by reducing phosphorus 
loading are rare. One successful example is described below. The 
lack of good examples is because few serious instances of reversing 
cultural eutrophication have been documented. We are beginning 
to see progress in the Great Lakes, but recovery of salmonid stocks 
is further complicated by other stressors, including lamprey and 
chemical contaminants. 

Despite the lack of useful precedents it is reasonable to 
assume that lake trout reproduction will be restored with 
improvements in water quality. The rc-cstablishment of whitefish 
may be complicated by the presence of rainbow smelt which may 
out-compete young whitefish for food and living space. Complex 
interactions among species such as these make it difficult to 
predict what concentration of phosphorus is necessary for a self- 
sustaining fish community, although any reductions beyond 
present loadings will be beneficial. Until we have restored 
desirable oxygen levels in deep waters, and a clean spawning 
habitat in shallower waters, it will be necessary to continue the 
rehabilitative stocking of lake trout and lake whitefish in the lake 
to maintain the populations. 



Re-Establishment of Bottom-Dwelling 

Coregonines in the Zellersee following 

Diversion of Sewage from the Lalce 

The Zellersee is a small lake (surface area 4.5 km^) in the Austrian re- 
gion of Salzkammergul, with a maximum depth of 68m. It was a pro- 
ductire lake for coregonines (e.g. whitefish) despite the faa that the lake 
waters did not mix in the fall or spring. 

It WAS changed into a eutrophtc lake by the introduction of sewage from 
the town of Zell with the result that bottom -dwelling coregonines dis- 
appeared almost completely and cyprinids (minnows) became dominant. 

When a sewage treatment plant was built and the wastes were diverted 
from the lake, phosphate concentrations began to decrease and oxygen 
levels increased. Coregonines were reintroduced into the lake and again 
began to spawn naturally in waters close to the eastern and western shores 

of the lake. 
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4 Sources and 
Processes 



Sources of Phosphorus to Lake 
Simcoe 

Chapters 2 and 3 describe why wc beHeve the health of 
the Lake Simcoe ecosystem to be fundamentally linked to 
phosphorus concentrations, which in turn affect oxygen levels, 
habitat and fish populations. What measures are appropriate to 
reduce current phosphorus loads to the lake? 

To answer this question, wc must consider the Lake 
Simcoe ecosystem as a whole. Phosphorus is a natural and 
important part of the Lake Simcoe ecosystem; our difficult)' is that 
current levels are nearly three times those that existed before 
European settlement. Phosphorus cycles through the natural 
system in predictable ways (Figure 4.1). This cycle will be altered 
cither by adding {or removing) extra phosphorus at one or more 
points in the cycle, or by changing the rate at which phosphorus 
moves through the ecosystem. Both processes are at work in the 
Lake Simcoe ecosystem. Both must be addressed if we are to 
reduce phosphorus loads efficiently and effectively. 
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Figure 4.1 The Phosphorus Cycle. 

Introduced Sources of Phosphorus 

Table 4.1 shows the estimated phosphoriis loadings in 
the Lake Simcoe Watershed for the year 1990. The loadings from 
each source are discussed below. 



Table 4.1 Estimated Phosphorus 
loadings 1990, by 
source (rounded). 



PhosphcH' us Source 


Estimated Load 
(MetricTons) 


Septic Systems 


2.2 


Sewage Treatment Ptams 


5.6 


Urban Dry Weather 


6.2 


Urban Stornwater 


18.5 


Livestock 


U.5 


Erosion 




Cultivated Land 


erosion) 24.0 


Pasture/Fa low 


6.5 


Forest 


8.0 


Wetland 


4.5 


Idle /Scrubland 


3.0 


Atmospheric Deposition 


11-0 


Total 


104.0 



Intensive human settlement brings 
with it several new sources of phosphorus and 
can increase the amount of phosphorus from 
existing sources. Human se\^^e, containing 
phosphorus from soaps, detergents, and 
human waste is one such source. Where 
automatic dishwashers are in use, phosphorus 
contributions can be much higher, because of 
the higher phosphorus levels found in most 
commercial dishwashing detergents. 

As urbanization increases, sewage 
sources of phosphorus can become very 
important. Most human sewage is currently 
treated either in centralized sewage treatment 
plants, each of which has one or a few major 
points of discharge to the 
ecosystem. Loadings of phosphorus from 
sewage treatment plants in the Lake Simcoe 




area have in fact declined since 1984, when the Newmarket and 
Aurora Sewage Treatment Plants were closed, and some of the 
other plants improved their phosphorus removal 
methods. Further reductions can only be achieved by increasing 
the level of treatment at existing plants, so that more 
phosphorus is removed from the waste stream before it is 
discharged to receiving waters. 

In 1990 the estimated total phosphorus load from 
sewage treatment plants was 5.6 metric tons. 

In rural areas, a high proportion of sewage may be 
treated in private septic systems. In this case, each property owner 
in a sense is a potential discharger of phosphorus and other 
pollutants to the environment. Well-maintained and operated 
septic systems are highly effective at reducing phosphorus 
concentrations, but problems can arise when the system is 
overloaded, cracked or leaking, or otherwise below acceptable 
standards of operation. Searching out defective septic systems is a 
time-consuming task and one that requires considerable co- 
operation from landowners, yet repair or replacement of these 
systems is often the only way to reduce pollutant loadings from 
them. 

In 1990 the estimated total phosphorus load from septic 
systems was 2.2 metric tons. 

Another introduced source of phosphorus is chemical 
fertilizers, which are used extensively in agricultural portions of the 
basin, particularly the drained marshlands, ov polders of the 
Holland Marsh. Over the years, high concentrations of 
phosphorus have accumulated in the muck soils of the 
polders. When water drains from the soil into subsurface drainage 
systems, it carries with it elevated levels of dissolved 
phosphorus. This soluble phosphorus is of particular concern 
because it is the fraction most easily taken up by aquatic plants and 
algae. With soil testing, farmers can tailor fertilizer application 
rates to the requirements of specific crops. 

In 1990 the estimated total phosphorus load from 
cultivated lands was 24.0 metric tons. 

Livestock operations have been prominent in the Lake 
Simcoe basin for at least a hundred years. Rainwater runoff from 
fecdlots and improperly stored manure can contribute another 
'new' source of phosphorus to the ecosystem. Improved manure 
storage, diversion of runoff around fecdlots, and the creation of 
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Loading 

a term used to indicate the 
total amount of a pollutant 
leaving or entering a 
system. Loadings are 
calculated by multiplying 
concentration times the 
volume offiow, and are 
usualty expressed in units 
of mass per unit time. 





Uncontrolled livestock access to a watercourse results in an excessive loading of 
phosphorus and other pollutants to the watercourse. 

vegetative buffer strips can significantly reduce pollutant loadings 
from these sources. Careful timing of manure application and the 
incorporation of manure after spreading also lower the potential 
for loss of phosphorus and other pollutants. 

Where livestock have direct access to a watercourse for 
their water supply, animal feces with associated phosphorus and 
other pollutants can enter streams directly. Livestock can also 
cause accelerated streambank erosion by trampling vegetation, 
thus introducing more phosphorus and sediment to the 
stream. Livestock access problems can be controlled by installing 
fences and stream crossings and by providing alternative sources of 
water for livestock. 

In dairy operations, milkhouse washwater may be rich 
in phosphorus as well. It is often discharged to a watercourse 
through surface drains. It can be controlled by incorporating the 
washwater into a manure storage facility or by installing a 
treatment system. 

These agricultural sources have also diminished in 
recent years as farmers have become more aware of the need for 
carefijl conservation practices. In 1990 the estimated total 
phosphorus load from livestock operations was 14.5 metric tons. 




54 



Altered Phosphorus Transport 
Mechanisms 

Many of the sources' we think of when we consider 
phosphorus enrichment are in fact natural mechanisms whose 
rates of transport have been altered by human activities. 

Atmospheric deposition is an important part of the 
phosphorus cycle. It occurs both as wet deposition — that is, 
precipitation — and dry deposition — primarily dust particles. About 
70% of all atmospheric loads of phosphorus are thought to come 
from precipitation (rain, hail, snow), with the remaining 30% 
contributed by dustfall. Humans alter the rate of atmospheric 
deposition by clearing land and leaving it open to wind 
erosion. Phosphorus may also arise from industrial 
sources. Because air masses can be transported long distances, the 
phosphorus contained in wet and dry deposition may in fact be 
generated hundreds or thousands of kilometers away from Lake 
Simcoe. Yet these atmospheric sources are nevertheless significant 
in the Lake Simcoe ecosystem, contributing in total 1 1.0 metric 
tons in 1990. 

Urban stormvrater runoff is another mechanism by 
which natural and human sources of phosphorus can enter the 
lake more quickly than in an undisturbed system. Cities and 
towns typically have large areas paved with concrete and asphalt — 

Paved surfaces, such as large parking lots, act as barriers to the natural 
infiltration of precipitation into the earth. 
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roads, parking lots, sidewalks, and so on. They also have many 
buildings located close together, each with an impermeable roof 
surface. These paved surfaces and roof areas act as barriers to the 
natural infdtration of rainwater into the earth. As early as the 
middle of the last century, urban residents recognized that if they 
allowed rainwater to drain off roofs and roadways, it could pose 
serious flooding problems and create obstacles to traffic. Some of 
the earliest sewers built in Toronto, for instance, were built not for 
sanitary purposes but to improve the drainage of street surfaces so 
that traffic could pass more quickly. 




Stormwater management ponds are control mechanisms that are put in place to maintain 
the quality of stormwater runoff from urban developments. 

The rainwater drained away from streets and roofs, 
termed stormwater runoff, has traditionally been diverted directly 
to local lakes or streams without treatment. After all, why would 
treatment be necessary: it's simply rainwater, isn't it? But in the 
modern ecosystem, with common use of lawn fertilizers, 
numerous domestic pets, and a variety of pollutants emitted from 
cars and other vehicles, stormwater can no longer be considered 
'clean'. Whereas rainwater in an undisturbed ecosystem will flow 
slowly, almost imperceptibly, through the soil and into 
groundwater and surface waters, rainwater in a city flushes quickly 
off surfaces and just as quickly into receiving waters, carrying with 
it all manner of associated pollutants, including 
phosphorus. Newer urban development often provides for 
stormwater control through settling and infdtration ponds and 
other devices, but these areas are small relative to the overall Lake 
Simcoe watershed. The lack of stormwater treatment in most of 
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the watershed, and the rapid growth of phosphorus loadings from 
urban stormwater runoff (18.5 metric tons in 1990, but only 2.5 
metric tons in 1985), make this source of phosphorus one of the 
most important in the area. 

Stormwater runoff can be controlled through a variety 
of so-called best management practices smq\\ as detention ponds, 
infiltration trenches and artificial wetlands. Although such 
measures are more easily installed in new development, they can 
also be retrofitted in older areas. 

Soil erosion is another natural phenomenon that is 
accelerated in many disturbed ecosystems. LSEMS studies 
completed in 1985 found that soil erosion was the single largest 
contributor ot phosphorus to Lake Simcoe. Erosion occurs in 
many ways, most commonly when vegetation is removed and the 
soil laid bare, either for agriculture or construction. Many 
contaminants, including phosphorus and some pesticides, attach 
themselves to sediments, so that when soils are eroded the 
contaminants are transported through the ecosystem with the soil 
particles. 

Erosion is a natural process, even in a mature forest, but 
generally this would be an almost negligible contribution of 
sediments and nutrients. After European settlement, however, 
clearance was widespread and rapid in the Lake Simcoe watershed, 
especially in the last half of the nineteenth century when almost 
all the area's forests were cleared. In the modern watershed, 
erosion occurs more easily on steep slopes and where water is 
moving over the open land surface. Agricultural lands (whether 
pastureland or cultivated fields), construction sites and stream 
banks are the areas where most erosion now occurs. Eroded soils, 
with their attached phosphorus and other pollutants, can enter the 
lake directly ot can be transported through storm sewers or 
overland to streams, and then through the streams to the lake. 

Phosphorus loadings from soil erosion have diminished 
over the past several decades. This is because the amount of 
farmland under cultivation has decreased and because many 
farmers are now using soil conservation techniques to reduce 
erosion and conserve valuable topsoil. However, the total 
phosphorus load from all forms of soil erosion was 46.0 metric 
tons in 1990. 

Measures can be taken both in agricultural areas and in 
urban areas to reduce soil erosion. Generally, these measures 
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involve limiting the exposure of bare soils to wind and water, 
channelling runoff in a controlled manner, and the retirement of 
particularly susceptible lands from cultivation. 



Related Activities 




Reducing phosphorus loads to Lake Simcoe is a central 
component of an ecosystem restoration strategy. But phosphorus 
reductions are not enough: we must also understand the dynamics 
of the ecosystem itself, and the social, economic and institutional 
framework in which restoration actions can be undertaken. 

Ongoing routine monitoring of water quality and the 
fish communities provides regular check-ups on the health of the 
Lake Simcoe ecosystem. More specialized studies yield 
information that is helpfiil in understanding how nutrients and 
energy flow through the system, and which actions will be most 
likely to achieve the desired results. 

Finally, the success of any restoration program will 
depend on public involvement and community action. To ensure 
that proposed controls are widely implemented, information must 
be made available to the community in a variety of 
forms. Important partners in this outreach are local 
environmental public interest groups, other community groups, 
youth and school groups, and the media. 

Schoolchildren take part in an annual cleanup of Vivian Creek^ 
Mount Albert 
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5 Progress to Date 



Phosphorus Controls 

The most important single objective of the Lake Simcoe 
Environmental Management Strategy Implementation Program is 
to reduce phosphorus loadings entering the lake. The LSEMS 
studies, released in 1985, identified specific actions that 
were expected to reduce phosphorus loads to Lake 
Simcoe. The 1985 report provided a framework for 
remedial action and guidance on where appropriate 
measures should be implemented. 

In its first five years, or Phase I, the objectives 
of the Implementation Strategy have been achieved by a 
combination of guidelines (for example on stormwatcr 
control in new subdivisions), remedial projects aimed at 
correcting past problems, and a community action 
program (Table 5.1)- These actions have targeted most 
of the major phosphorus sources and pathways 
identified earlier in this section. The following sections 
give an overvew of actions to date and how they relate 
to thel985 LSEMS Steering Committee 
Recommendations. 

Human Sewage 

* Table 5.1 

Tackling sources of phosphorus from human sewage 
means improving the effluent from both sewage treatment plant 
sources and private septic systems. Phosphorus loading controls 



Phosphorus 
Source 


Estimated 
Reduction 
{metric tons) 


Sewage Treatment Plants 
& Septic Systems 


5.0 


Urban Soil Erosion 


0.5 


Urban Stormwater Best 
Management Practices 


1.0 


Agricuftural Land {erosion) 


6.0 


Fencing, Mitkhouse 
Washwater, Manure Storage 
Improvements 


1.5 


Total 


14.0 



Reductions in Phosphorus 
Loadings (rounded). 
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Sewage Treatment P^nt at work, Newmaricet, 1982. 



on discharges from sewage treatment plants in the Lake Simcoe 

basin were specified by the Ontario 
Ministry of the Environment in 1989 
in accordance with recommendation 
C6 of the 1985 LSEMS final report. 



Recommendations of the LSEMS Steering Committee 
1985 



A Remedial Actions Requiring 

Immediate Attention 



A I Expand the use of demonstration sites to 

illustrate the benefits of conservation practices in 
agriculture. 

A2 Investigate livestock operations and initiate 

remedial measures wherever significant sources 
of contamination are found. 

A3 Remedy streambank erosion sites classified as 

majoroT severein streambank inventory studies. 

A4a Protect polder dykes along the Lower Holland 

River from the wave action of recreational boats; 
develop permanent measures to prevent their 
failure. 

A4b Manage the level of the lake to conform to the 
lake rule curve. 

A5 Maintain and improve a duckweek harvesting 
operation in the Holland Marsh polder. 

A6 Discontinue the practice of drawing down, in 
autumn, the water level oF Rt^ers Reservoir in 
Newmarket. 




Since 1989 the Ministry has 
prohibited any new discharge to Lake 
Simcoe as well as any increases in 
phosphorus loadings from existing 
sewage treatment plants. The MOEE 
control of phosphorus loadings from 
existing facilities has been achieved by 
setting phosphorus loading limits 
(caps) for all the STP's in the 
basin. The phosphorus caps were set 
based on the phosphorus loading 
limits established in the Certificates of 
Approval for the facilities in 1988. 

Most of the plants in the 
basin are required to meet a maximum 
allowable phosphorus concentration 
hmit of 0.3 mg/L. Expansions to 
some of the plants since 1988 have 
resulted in effluent requirements for 
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phosphorus as low as 0.12 mg/L. These caps are 
among the most stringent municipal sewage 
effluent phosphorus criteria in the Province and 
require an advanced level of phosphorus control. 

Since 1988, the Lake Simcoe watershed 
sewage treatment plants have jointly achieved 
annual loading reductions of more than 5 metric 
tons by adhering to these phosphorus 
concentration limits despite the significant 
increase in population within the watershed. 

Septic system problems, because they 
arc invisible, are perhaps the most difficult of phosphorus sources 
to identify in the watershed. The Clean Up Rural Beaches 
(CURB) program sponsored by the Ontario Government offers 
financial assistance to private 
landowners who want to correct 
faulty or inadequate septic 
systems. Until 1993, the 
Landowner Environmental 
Assistance Program (LEAP) also 
provided funding for septic system 
upgrades. To date, ten septic 
systems have been repaired or 
rebuilt under these programs at a 
total cost of about $68,000, 
$20,000 of which was provided by 
CURB or LEAP and the 
remaining $48,000 by the 
landowners. 



Recommendations of the LSEMS Steering Committee 
1985 



B Monitoring of Water Quality 

Conditions 



Continue monitoring water quality at water 
intakes, open lake water quality, and water 
quality in the Holland River. 

Arrange with the Holland Marsh Drainage 
Commission to implement an ongoing water 
quality and quantity monitoring program for the 
Holland Marsh polder pump-off water. 




'^t^ 
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Installing a proper septic system along the Pefferlaw Brook.. 



Although the ten systems described here represent only 
a small proportion of the total septic systems in the watershed, the 
fact that they had failed indicated that as much as 90% of the 
phosphorus entering them was discharged into receiving 
waters. This percentage is estimated to have dropped to 5% or 
less after the systems were repaired or replaced, for a total 
phosphorus loading reduction of about 0.03 metric tons per year. 

Fertilizers 

Through the LSEMS, the Ministry of Agriculture, Food 
and Rural Affairs and the Authority have actively promoted the 
testing of soils and manures so that farmers tailor application rates 
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Recommendations of the LSEMS Steering Committee 
1985 

C Agency Programs and Policies to 

Reduce Phosphorus Loadings 



ci 



C2 



C3 



C4 



cs 



C6 



C7a 



C7b 



Track the implementation and evaluate the 
effectiveness of recommended remedial actions in 
order that agency programs can be modified to 
respond to evolving problems. 

Expand the current soil erosion reduction 
programs utilizing full-time conservation 
specialists. 

Target soil erosion reduction programs to high 
priority management areas. 

Recommend to farmers the use of optimal 
fertilizer phosphorus application rates. 

Promote the adoption of remedial efforts 
throughout the watershed population using 
resources of the community relations program of 
the South Lake Simcoe Conservation Authority as 
well as other agency programs. 

Prohibit any increase in total point source loadings 
from municipal or industrial water pollution 
control facilities until the lake's response to an 
increase in phosphorus loading can be reliably 
predicted. 

Apply the Revised Design and Construction 
Guidelines for Work Under the Drainage Act to all 
municipal drainage work in the basin. 



Apply guidelines from the Urban Drainage 
Management Program to all future urban 
development in the basin. 



to the needs of particular crops. Important 
adjuncts of this work are the demonstration of 
soil conservation practices and the development 
of a nutrient management plan. 

Livestock Operations 

The Ontario Ministry of Agriculture, 
Food and Rural Affairs and the Lake Slmcoc 
Region Conservation Authority, in partnership 
with the Ministry of Natural Resources and the 
Ministry of Environment and Energy, have 
developed remedial action and information 
programs for livestock operations in the 
watershed. A variety of technical and financial 
assistance programs, such as the Ontario Soil 
Conservation and Environmental Protection 
Assistance Program (OSCEPAP), the Land 
Stewardship Program (LSI&II), the Landowner 
Environmental Assistance Program (LEAP) and 
the Clean Up Rural Beaches Program (CURB) 
have all provided important incentives for 
operators to change over to more protective 
practices. 



146 projects have been completed 
under these programs, at a total cost of almost 
$2 million. The most popular project type, as 
judged by grant applications, was manure 
storage improvements, which accounted for 47% of the total 
number of projects and 74% of the total funds spent. Fencing 
watercourses to restrict livestock access was another popular 
project, accounting for 43% of projects and 24% of total 
funds. Installation of milkhouse washwatcr systems was less 
popular, and only yielded 10% of projects, using 2% of total 
funds. The high cost of manure storage improvements makes this 
area an attractive one for farmers, but in fact fencing and 
milkhouse washwatcr systems are more cost-effective at reducing 
phosphorus loads per dollar spent. Under the LEAP and CURB 
programs, fencing and milkhouse washwatcr systems have been 
especially targeted — an important measure to ensure that the 
maximum reduction in phosphorus is achieved with the limited 
funds available. 
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Before and a/ten fencing and erosion control along Whites Creek, near Beaverton. 

Recent estimates using the watershed model suggest that 
these measures have together reduced phosphorus loads to Lake 
Simcoe by about 1.55 metric tons per year. 

Atmospheric Sources 



As described above, atmospheric sources of phosphorus 
usually arise outside the basin, and can even come from other 
countries. Control of these sources therefore requires cooperation 
between Canadian federal and provincial governments, and 
between the governments of Canada and the United 
States. Various programs are underway at all 
levels of government and in all jurisdictions to 
control these air sources. But apart from 
controls on wind erosion (see Soil Erosion, 
below), they are considered to fall outside the 
scope of the Lake Simcoe Environmental 
Management Strategy and will not be discussed 
further in this report. We mention atmospheric 
sources in this section because we must account 
for them in estimating total phosphorus loads to 
the basin, and in predicting the impacts of 
actions we can take within the watershed. 



Recommendations of the LSEMS Steering Committee 
1985 



D 



Dl 



D2 



D3 



The Need for Future Research 



Develop a predictive phosphorus/algae/oxygen 
model for Lake Simcoe. 

Continue studies to examine ptiosptionis 
movement in the Lower Holland River. 



Establish sites and subwatersheds in the Lake 
Simcoe watershed to investigate the effectiveness 
of rural conservation practices. 
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Urban Stormwater Runoff 



Recommendations of the LSEMS Steering Committee 
1985 



An Administrative Mechanism 



El 



In the iate 1980's, the Ministries of the Environment 
and Natural Resources ofFicially recognized the importance of 
controlling stormwater runoff from existing development. In 
1990 they released a set of interim 
guidelines for stormwater quality 
control. These guidelines required 
that stormwater runoff from new 
development be controlled through 
'best management practices' such as 
detention ponds, infiltration 
trenches and artificial wetlands. In 
1 994 the Ministry of Environment 
aid Enagy publidied the Stormwater Management Practices, 
Planning ant^ Design Manual which provides a more 
comprehensive approach to stormwater management. It was 
estimated that through the adoption of the best management 
practices described in this manual, a reduction in phosphorus 
loadings of approximately 40% can be achieved from urban 
stormwater. This translates into a loading reduction to the lake of 
about 0.77 metric tons per year. 



Establish an administrative structure to ensure 
that water quality protection and enhancement 
programs within the Lake Simcoe Basin are 
carried out in an integrated and comprehensive 
manner. 



Accomplishments of Rural Remediation 
Projects 



D Prevented an estimated 6 T/yr of phosphorus 
from entering Lake Simcoe 

Completed more than 300 remedial projects 

Fenced more than 13 km of stream to restrict 
livestock access 

□ Improved fish habitat along more than 5 km of 
stream through small scale stream rehabilitation 
projects 

n Converted more than 1 6 km of buffer strips 

D Established 1 1 Demonstration Sites throughout 
the watershed including experimental and 
research projects 

D Converted over 66,000 acres to some form of 
conservation tillage 

n Investigated livestock operations throughout the 
watershed 

C! Mapped high priority management areas for the 
purpose of targeting soil erosion works 



Soil Erosion 

In 1985, a series of construction 
guidelines for the Lake Simcoe-Lakc 
Couchiching area were produced by the 
Ministry of the Environment and adopted by 
the Ministry of Natural Resources and the Lake 
Simcoe Region Conservation Authority. These 
guidelines are specific to the watershed and 
recognize its special characteristics. Under the 
guidelines, sediment and erosion control 
facilities must be installed on lands under 
construction to reduce erosion and retain 
eroded soil particles. These guidelines are 
estimated to have reduced phosphorus 
contributions from construction activities by 
about 0.4 metric tons per year. 
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Soil erosion in agricultural areas has also 
been reduced, with associated reductions in 
phosphorus loadings. Here again, landowner 
assistance programs, whether sponsored by the 
Ministry of Agriculture and Food alone, or with the 
cooperation from farm organizations like the Soil 
and Crop Improvement Association, have proved 
in\^uablc. Over the past five years, 48 agricultural 
erosion control projects have been completed at a 
total cost of $1,226,000 under OSCEPAP and the 
Land Stewardship Program. 



On agricultural land, which is open to 
the elements much of the year, soil erosion can be 
controlled through the construction of structures 
like grassed waterways that channel water away 
from the field safely. Windbreaks, cover crops and 
buffer strips can also be important mechanisms for 
reducing movement of soil off the 

land. Conservation tillage practices and improved crop residue 
and soil management are helpful in reducing sheet erosion and 
encouraging the infiltration of rainwater. Finally, lands that are 

especially prone to erosion 
might be better retired from 
cultivation. 



Other Benefits of LSEMS Activities 

G Improvements to fisheries habitat in Lake Simcoe 
and its tributary streams 

n Improvements in wildlife habitat 

Reduced bacteria loadings and beach postings 

(] Reduced sediment loadings 

[] Reduced treatment of drinking water 

LI Improved soil structure 

U Reduced soil compaction 

G Improved crop yields 

G Increased savings of farmers' time and money 

G Water conservation 

a Improved aesthetics 



Before and after: Beaver River bank stabilization project near Beaverton. 
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It is estimated that phosphorus loading reductions from 
soil residue management, retirement of fragile lands, and planting 
of cover crops alone totalled almost 5.6 metric tons per year. 

Streambank erosion problems are also addressed 
through LEAP. About 74 streambank and 7 shoreline erosion 
projects have been completed so far, at a total cost of 
$622,000. These projects have resulted in the rehabilitation of 
more than 13 km of streambank and shoreline within the 
watershed. These sites represent about 20% of the erosion sites in 
the Lake Simcoe watershed, and are estimated to have achieved 
phosphorus loading reductions of between 0.2 and 0.9 metric tons 
per year. 

Monitoring and Special Studies 



Excessive weed and algae growth along the shoreline of 
Lake Simcoe, 1989. 




Continuing work begun more than twenty years ago, 
monitoring of Lake Simcoe water quality and related parameters 
remains an important part of the ecosystem 
restoration strategy. A regular set of 
sampling locations and a computerized 
database were established by the Ministry of 
the Environment in 1980 and provide a 
detailed, long-term record of changes in 
nutrients, oxygen, temperature, 
phytoplankton and zooplankton in the 
lake. These data are essential building blocks 
for computer simulation models of the lake 
ecosystem, and the testing of 'what if 
scenarios for clean-up. Monitoring of 
tributary streams has been enhanced in 
recent years to include sites in the northern 
part of the watershed for which little 
information previously existed. 

Because they can be sampled year- 
round, municipal water supply intakes have 
received special monitoring attention, which 
has enhanced our understanding of the 
seasonal patterns of nutrients and algae in 
the lake, as well as the behaviour of the lake 
under extreme weather conditions. 
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special studies have also been conducted on the 
distribution and species mix of aquatic plants in Cook's Bay and 
of a benthic (bottom -dwelling) algal species across the whole 
lake. These studies are important in evaluating changes in fish 
habitat and possible responses to phosphorus loading controls. 

Computer simulation models have now been developed 
to predict the effects of remedial strategies. One model predicts 
the effects of changes in phosphorus loading rates on deep water 
dissolved oxygen concentrations; another predicts the movement 
of water masses within the lake during the mixing periods of 
spring and fall. 

Fisheries Assessment and Research 



Just as long-term water quality 
monitoring provides an important basis 
for tracking change in the lake, so does 
long-term monitoring of the number, 
age and species of fish. The LS EMS 
goal of restoring the coldwater fish 
community provides the context for this 
work. The Lake Simcoe Fisheries 
Assessment Unit of the Ministry of 
Natural Resources continues its 
longstanding tracking of the Lake 
Simcoe fish community, including creel 
surveys, index netting programs, and 
documentation of invasion by exotic 
species. The Unit is also responsible for 
the stocking of lake trout and lake 
whitefish, and regularly surveys 
nearshore fish habitat and alterations to 
the shoreline. The understanding of the 
biology of Lake Simcoe fish species, their 
water quality and habitat requirements, 
and the complex interrelationships 
between species in the Lake Simcoe food 
web, are essential to the development of 
a successful ecosystem restoration plan. 




LSFAU staff member removes spAWnJrom a lake trout 
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Community Relations Activities 



On July 29, 1990, the Government of Ontario officially 
announced the initiation of the LSEMS Implementation 
Program. Since that time, the Lake Simcoe Region Conservation 
Authority has been active in promoting LSEMS activities 
throughout the basin. To date, achievements have included the 
production of technical reports, brochures, news releases and a 
series of fact sheets on LSEMS goals and activities. The Authority 
has also hosted a number of special events, including public 
meetings, workshops, watershed tours, an EnviroFair, and an 
environmental management conference. 

The Authority has also worked closely with the media 
in promoting the LSEMS Implementation Plan. Activities in this 
area include television commercials, a full-length feature for 
television, various other short television reports, numerous 
interviews of radio talk shows and news programs across Southern 
Ontario, and local, regional, provincial and national newspaper 
coverage. A recent addition has been Down to Earth, a thirteen- 
week environmental series on Trillium Community television 
(Channel 10, Barrie), a thirty-minute show dealing with 
environmental issues in and around the Lake Simcoe watershed. 

Educational activities have formed a large part of the 
Authority's outreach program. Five different educational displays 
have been produced and shown throughout the Lake Simcoe 
watershed at agricultural fairs, environmental festivals, community 
events and conferences, and audio-visual presentations and 
workshops are always available on request to community, youth 
and school groups. 

In 1992 the Authority launched the Save Our Simcoe 
(S.O.S.) Public Awareness Program in November, 1992, The 
Program features a hot line and many different community 
awareness events. One of the most important aspects of the 
S.O.S. Program is its 'hands-on approach, encouraging local 
residents and school children to get involved in S.O.S. activities 
such as storm drain marking, river clean-ups, garbage bag 
distribution to ice hut operators, tree planting, and similar 
activities. To date more than 2,500 people have participated in 
these projects, with more than 50,000 households contacted 
through fliers, calendars, and other spin-offs. 
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Save Our Simcoe Campaign Achievements 

D More than 500 people have called the S.O.S. toll-free hotline 

D More than 500 participants have taken part in 45 speaking engagements throughout the Lake Simcoe watershe. 

[1 Over 7,500 people have taken the opportunity to view the S.O.S. campaign displays 

L1 There were over 200 participants in the 1 993 S.O.S. Environmental Management Conference 

D Over 400 people attended EnviroFair '93, and over 600 attended EnviroFair '94 

D Community groups and students have participated in the S.O.S. Storm Drain Marking program in communities in 
the Lake Simcoe watershed; these volunteers have painted the S.O.S. fish logo next to 1 800 storm drains and 
have distributed 7800 fliers outlining solutions to Lake Simcoe's phosphorus pollution problem 

More than 500 Barrie area school children took part in a calendar contest organized by the Lake Simcoe Region 
Conservation Authority and the Barrie Environmental Action Centre. The students were asked to illustrate a 
comparison between a clean Lake Simcoe and a polluted Lake Simcoe. The twelve winning entries appeared on 
the 1 994 Save Our Simcoe calendar. 26,000 calendars were distributed throughout the watershed 

n The S.O.S. campaign has been endorsed by 17 municipalities, one region and one county within the watershed; all 
8 MPP's with ridings in the Lake Simcoe watershed have also endorsed the campaign 

D Bell Ontario presented theS.O.S. Campaign with a computer database worth $17,500 for the LSEMS 
Implementation Program 

D Canada Trust (Aurora), through its Friends of the Environment Foundation, supported a Fall Clean-up and Tree- 
planting Day in the Town of Aurora along Tannery Creek (a tributary of the Holland River) by providing a grant 
of $5,000 for the purchase of trees and shrubs 

G CKVR Television in Barrie produced a lO-minute educational video This was our Lake which aired on CKVR and 
is available to schools and libraries in the watershed. The video was made possible through donations from the 
Canada Trust-Friends of the Environment Foundation, the Newmarket Rotary Club, and CKVR Televison 

D The Save Our Simcoe Alliance— a Lake Simcoe Community coalition to battle the lake's phosphorus pollution- 
was formed in January 1994 



Bradford District High School students do their part by getting involved in the S. O.S. Storm 
Drain Marking Program. 





Trees for Canada Day is a great success every year 
thanks to the many ambitious tree planters. 



Wildlife shrubs were 
planted along 
Tannery Creek in 
Aurora as part of a 
park naturalization 
project 



Urban watercourses throughout the Lake Simcoe 
watershed are cleaned annually by school students. 
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6 Goals, Issues and 
Proposed Actions 



What remains to be done? 

Estimates of the impact of Phase I activities indicate 
that remedial actions to date have reduced the annua! phosphorus 
loading to Lake Simcoe by about 14 metric tons. A little more 
than half of this comes from remedial projects to control soil 
erosion, loading from livestock operations, and failed septic 
systems. The remaining reduction is attributed to controls on 
construction activities, stormwater runoff and sewage treatment 
plants. While these reductions represent an important first step in 
restoring the health of the Lake Simcoe ecosystem, they were 
largely offset by increased loading from urban stormwater runoff 
during the same period. 

There is much more work that needs to be completed 
throughout the watershed. Many more remedial projects need to 
be completed, guidelines regulating the development industry 
must be enforced, monitoring of the lake must continue and the 
community as a whole needs to become more involved. By 
continuing to foster partnerships between government agencies, 
special interest groups and the general public we can 
succeed. With this in mind we are ready to embark on the second 
phase of a long-term plan to complete the task that has been 
started. Phase 2 must build on the successes of Phase 1 and we 
must use our understanding of the ecosystem's behaviour together 
with our available resources to achieve the greatest possible 
phosphorus loading reductions. 
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Projections 

How far do we need to go in Phase 2 to be confident 
that we are not only achieving our ecosystem goals, but also 
maintaining those eftorts in the face of ever-expanding urban 
development? The answers to this question are not clear because 
we cannot know the future with certainty. However, we can make 
predictions about the impact of proposed remedial actions based 
on current trends and land use practices. An excellent method of 
assessing the impact of proposed remedial actions is by using the 
computer simulation of the Lake Simcoe Watershed developed by 
Beak Consultants Limited. 

A number of future phosphorus loading scenarios were 
evaluated during Phase 1 using the Watershed Water Quality 
model. These predictions use 1991 sewage treatment plant loads 
and 1990 meteorological conditions, since that year is considered 
to best reflect average conditions that prevailed between 1986 and 
1992. Both 'do nothing' and 'remedial action' scenarios were 
modelled, and include pollutant loadings associated with future 
population growth and urbanization projections. 

The results of this modelling show that if all possible 
remedial measures were implemented, the phosphorus loading to 
Lake Simcoe could be reduced by as much as an estimated 35 
metric tons annually (Figure 6.1). This drop in the present day 
loading is within the proposed phosphorus targets outlined in 
Chapter 3. 

'Do Nothing' versus the Implementation of Phosphorus 
Controls— 200 1 

Scenario 1 is the 'do nothing' alternative considered 
from present day conditions to the year 200L Without remedial 
measures, the total phosphorus load is estimated to climb to about 
107 T annually. The increased loading comes from additional 
urban growth and associated increases in stormwater runoff 
{estimated at 5 T) and wastewater discharge from STP's (about 
2 T). Additional inputs from agricultural activities are not 
expected and therefore not predicted. (In fact, the increase in 
urban area may reduce agricultural loads by taking existing 
farmland out of production.) 
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Scenario 2 shows the same planning projections, but 
this time including the implementation of remedial measures. 
Existing uncontrolled urban areas are to be retro-fitted with urban 
best management practices to reduce loads from stormwatcr 
runoff. Agricultural programs to initiate agricultural best 
management practices continue. Under these controls, the total 
phosphorus load to the lake would be approximately 70 T 
annually, about one third less than under the 'do-nothing' option. 

'Do Nothing' versus the Implementation of Phosphorus 
Controls — 2011 

Scenario 3 takes the 'do nothing' option ten years 
further into the future. During that ten years phosphorus loads 
are predicted to increase by another 7 T so that by the year 20 11 
the total phosphorus load entering Lake Simcoe would be about 
114 T annually if no remedial work is initiated. Again, increased 
urban development is responsible for the loading increases: 
stormwater runoff accounts for an additional 4.5 T while 
increased discharges from sewage treatment plants contribute the 
remaining 2.5 T. 

Scenario 4 shows the projected 201 1 conditions under 
the same active phosphorus control measures as scenario 2, If 
such measures were implemented, the projected phosphorus load 
to the lake can be held at about 75 T annually. 

Figure 6. 1 Projected effects of implementing phosphorus controls 
v's doing noting. 



Modelling Scenarios 

Phosphorus Loadings 





1991 



2001 



2011 



Q Do Nothing 

H Implement Controls 
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Consequences 

^)7hat are the implications of 'doing nothing'? Clearly, 
phosphorus loads will rise above present levels, but what 
implications might exist for fish and other indicators of ecosystem 
health? 

The results of the water quality modelling suggest that 
the implications of doing nothing relative to the coldwater fish 
community in Lake Simcoe would be disastrous. Based on work 
conducted by the Ministry of Environment and Energy, the 
predicted loading increases would reduce the end-of-summer 
hypoiimnetic dissolved oxygen concentrations to 3.0 mg/L in 
2001, and to 2.6 mg/L in 2011. 

We know that cold water fish species in the lake are 
already living in marginal conditions, with their reproductive 
potential gravely reduced. The increased stress of fiirther oxygen 
reductions is likely to make the lake wholly inhospitable to 
coldwater species. Under these conditions, the re-establishment of 
a self-sustaining fishery would be impossible. 

To make matters worse, the results of deep water 
chemistry studies suggest that if conditions deteriorate further, the 
increased phosphorus loadings may not be the only problem we 
have to deal with. Bottom sediments in the lake contain large 
deposits of phosphorus which remain relatively inert under well 
oxygenated conditions. As oxygen levels continue to decline on 
the lake bottom, conditions can be created whereby the 
phosphorus contained in the sediments can be released. If this 
happened in Lake Simcoe, an important source of additional 
phosphorus loading would be created, further contributing to 
ecosystem deterioration. 

The following recommendations summarize the actions 
that we believe should have a high priority in the Phase 2 
Implementation Plan. Some represent continuations of activities 
begun in Phase 1; others are new activities designed to fill gaps or 
supplement other ongoing projects. For convenience, they are 
grouped by type of activity: agricultural, urban, or recreational. 




74 



Activity A: AGRICULTURE 



t. 



Objective: To reduce water quality degradation 
through improveyftents in farntin^ practices by drvehpin^ 
individual farni plans which address soilj crop, livestock 
and water management issues, and provide faj'mers the 
technical and financial assistance to iniplemeftt individiuil 



% 
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farm management plans. 
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Issue 1 Livestock Access to Watercourses 

Livestock which have access to a watercourse will polkitc 
surface waters by contributing nutrients (phosphorus) and bacteria 
contained in feces, and eroded sediment from the trampling of 
strcambanks. Through various assistance programs over fift\' projects 
have been completed withm the watershed to restrict livestock access; 
however more than twice this number still need to be addressed. 

AOnON: Limit livestock access by installing restrictive fencing, 
alternative watering facilities and crossings where required. Target high 
priority farms and complete 1 projects jxt year. Continue to promote 
financial assistance programs (LHAP, CURB), provide landowners with 
technical support and project design information. 

EiRTNERS: LSRCA, OMAFRA, MOEE, MNR, Landowners 



Livestock access to a ^watercourse along the Black River. 
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Issue 2 Milkhouse Washwater Discharge 

Dairy operations routinely wash their milking systems 
twice daily using detergents and other chemicals to flush residual milk 
througji pipelines and parlours. In some instances, the washwater 
produced is discharged direcdy to surface waters through tile drains or 
the surface of the ground without treatment. Milkhouse washwater 
contains elevated concentrations of pollutants which can significantly 
degrade water quality. Remedial efforts to date have resulted in the 
installation of 13 milk-house treatment systems at a cost of over 
$40,000. However, more problems still exist which should be addressed. 

AOIJON: Continue to provide financial and technical support to 
reduce milkhouse washwater discharge by constructing 10 washwater 
treatment systems annually. 

BiBTNERS: LSRCA, OMAFRA, MOEE, MNR, Landowners 



Constructing a solid manure storage faciliiy. 
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Issue 3 Runoff from Manure Storage, Feedlots and 
Manure-Spread Fields 

Stormwatcr riinoff from inadequate manure storage, 
feedlots, and manure spread fields can carry nutrients, bacteria, and 
sediment into surface waters draining to the lake. Approximately 68 
manure storage systems have been constructed to reduce manure runoff 
at an estimated cost of $1,345,000. It is believed that riuiofTfrom 
approximately 100 more farm operations needs to be controlled. 

ACTION: Corwtruct proper manure storage to eliminate runoff, 
create clean water diversions around feedlots and/or install cavcstroughs 
to reduce the volume of contaminated runof}'. Create grass and buffer 
strips wherever [x>ssible to help control and filter runoff before it enters a 
watercourse or tlrainagc ditch. In addition, promote the adoprion of 
sound manure management practices to incorfxiratc manure after 
spreading, discontinue winter application, calculate manure application 
rates based on soil and crop nutrient requirements. 



PARTNERS: LSRCA, OMAFRA, MOEE, MNR, Landowners 



Issue 4 Runoff and Erosion from Cropland 

Stormwater runofffrom cultivated fields can cause erosion 
and wash soil particles, nutrients, and [tcsticides into surface waters. It is 
estimated that 20 tonnes of phosphorus are transported into the lake 
every year from cultivated lands. 

ACTION: Provide technical and financial assistance to construct 
erosion control structures such as grass waterways, terraces, wind breaks, 
and water and sediment control basins where required. Preside 
incentives to purchase conservation tilla^ equipment such as chisel 
plows and drill seeders. Promote the retirement of erodibic lands which 
arc too fragile for production. 



PARTNERS: Soil and Crop Improwment Agency, OMAFRA, 
LSRCA, Landowners 
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Constructing a grass waterway to control erosion in 
Innisfil 










Issue 5 Application Rate of Fertilizers on 
Agricultural Lands 

Over-application of chemical and natural fertilizers on 
agricultural lands concentrates nutrients increasing the potential for 
surface water degradation. This practice is prevalent within vegetable 
polders since the cost associated with purchasing the fertilizer is small in 
comparison to the value of the crop. 

ACTION: Promote soil and manure testing so that fertilizer 
apphcation rates are calculated based on the individual crop 
requirements. Set up demonstration plots in each of the vegetable 
polders in cooperation with marsh farmers. 

BiBJNERS: OMAFRA, Muck Growers Association, 
Soil and Oop Improvement Agency 
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Issue 6 Pump-ofF Water from the Holland Marsh 
Polder 

Drainage within the Holland Marsh Poider is regulated by 
two pumping stations which discharge into the Holland River. Piinip-off 
water from the polder is extremely high in nutrients due to the intensive 
use of the muck soils for vegetable production. It is estimated that an 
average of 5. 1 tonnes of phosphorus enters the Holland River from the 
polder annually 

ACmON: hivestigate the feasibility of constructing a treatment 
facility to chemically remove phosphorus from the pump-off water at the 
Bradford Pumping Station. 

BiRTNERS: MOHE, LSRCA, 



Issue 7 Application of Industrial and Sewage 
Sludge on Agricultural Lands 

The spreading of indu-stria! and sewage sludge on 
agricultural lands can increase soil fertilit\' and improve soil structure if 
applied and managed properly. Guidelines exist which regulate these 
activities to ensure that improper application cioes not occur; however, 
these guidelines still allow for winter spreading on frozen 
ground. Winter application is recognized as a poor practice because the 
frozen ground promotes runoff during spring conditions. 

ACTION: Evaluate the guidelines which regulate the application of 
industrial and sewage sludge. Discontinue winter application of sludge 
on agricultural lands and evaluate the construction of sludge storage sites 
if required. 

EAKTNERS: MOEE,OMAFRA 
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Activity B: URBAN 



Objective: To reduce water quality degradation from 
industrial, commercial and residential land use through 
the initiation of best managem^ent practices^ a sound 
\\ planning approach^ and community action. 



^ 



Issue 8 Soil Erosion and Sedimentation from 
Construction Activities 

Construction activities routinely involve the removal of 
vegetation and topsoii from building sites exposing the surface to wind 
and water erosion. Provisions exist in the Planning Act to control 
erosion from construction activities. However, these guidelines have nor 
been adopted by all municipalities within the watershed. 

ACTION: Promote the adoption of Soil Cxjnscrvation and Tree 
Cutting By-Laws by all the municipalities within the watershed. Cxintinue 
to comment on sutxiivision plans and ensure compliance witli conditions 
through enforcement of the regulations. Use a combination of 
management practices and proper planning to ensuie success. 

EAKTMERS: LSRCA, MNR, MOKK, OMAFRA 
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Issue 9 Stormwater Management Practices to 
Control Urban Runofif 

Stormwater riuiofTfrom urban areas contains sediment, 
nutrients, bacteria and metals, and is routinely discharged through storm 
sewers directly into surface waters. As a result, urban stormwater runoff 
is a significant contributor of |x>liution entering Lake Simcoe. 

ACTION: Promote the adoption of state-of-the-art stormwater 

management practices as outlined in the 1994 MOEE/MNR publication 

Stormwater Management Praakes Plannitig and Design Manual. Water 

quality' storage requirements 

should meet or exceed those 

defined for Level 1 

Protection. Work with 

municipalities to ensure that 

stormwater management 

facilities arc maintained. 



PARTNERS: LSRCA, 

MNR, MOEE 




Besides controlling stormwater, these ponds provide benficial 
habitats for a variety of wildlife. 
Issue 10 Existing Uncontrolled Urban Stormwater 
Runoff 

Urban development widiui the Lake Simcoe watershed 
approved prior to 1991 did not require the implementation of best 
management practices to control stormwater runoff. As a result, the 
majority of urban area within die watershed is uncontrolled and 
contributes an estimated 20 to 30 tonnes of phosphorus to Lake Simcoe 
annually 

ACTION: Develop and initiate a plan to retro-fit existing uncontrolled 
urban de\'elopment with stormwater best management practices to reduce 
surface water pollution. Work with municipalities to ci^ure that facilities ai^ 
maintained and operating properly. 

PARTNERS: LSRCA, MNR, MOEE, Municipalities 




Issue 11 Municipal Sewer Cross Connections 

Improper cross connections from residential, commercial 
and industrial areas discharge untreated waste dirccdy into surface 
waters, contributing high concentrations of bacteria, nutrients and other 
pollutants. Recent studies conducted by municipalities have concluded 
that these connections exist and can significantly degrade water quality. 

ACnON: Under the Municipal Industrial Strategy for Abatement 
program conduct an cnd-of-pipe audit to trace and eliminate all illegal 
cross connections. Furthermore, inspections should be a requirement as 
a condition of sale for all industrial, commercial and residential 
properties. 



BiKTNERS: MOEE, Regional Municipalities 



Issue 12 Inadequate/Faulty Private Sewage Disposal 
Systems 

Many cottages and 
permanent residences along the shore of 
Lake Simcoe have inadequate private 
sewage disposal systems which contribute 
nutrients and bacteria to both surface and 
groundwater. 

ACTION: Trace and correct problems 
associated with inadequate private sewage 
disposal systems and promote the proper 
maintenance of existing systems. Evaluate 
the feasibility of providing sanitary 
services using existing STP capacity to 
near-shore areas using private sewage 
disposal systems where problems have 
been identified. 

BiKTNERS: MOEE, Regional Health 
Departments, LSRCA, 
Landowners 




Installing a private sewage disposal system 
along the shore of Lake Simcoe. 
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Issue 13 Alternative Private Sewage Disposal 
Systems 

Man\- alternative private waste management systems arc 
being dcvelo[>ed and while some definite advantages are apparent from 
laboratory trials, little actual information is known regarding their 
cffcctivcne-ss. Other systems such as composting toilets have been proven 
effective but have not been widely accepted. Communal sewage systems 
could also be advantageoas given that they could be better operated and 
maintained. 

ACTION: Promote alternative private waste management systems that 
have been proven ctTcctive. 

BiRTNERS: LSRCA, MOEE, Regional Municipal! ties. Landowners 



Issue 14 Sewage Treatment Plant Effluent 

Sewage Trcatnient Plants (STP's) discharge ertlucnt 
containing phosphorus into surface waters and directly into the 
lake. Continued development pressure will increase the contribution of 
phosphorus entering the lake from STP's. Guidelines regulating the 
discharge of phosphorus from STP's are in place and enforced by the 
MOEE. However as the watershed's population grows further reductions 
in the phosphorus limit maybe required. 

ACTION: Review the existing guidelines relative to phosphorus limits 
every five years to determine whether phosphorus limits should be 
lowered. Encourage municipalities to continue to upgrade the 
phosphorus removal capability' of the STP's as new tcchnolog)' becomes 
available. 



BiRTNERS: MOEE, Municipalities 



Issue 15 Phosphorus Loadings from Future 
Development 

Future development within the Lake Simcoe watershed is 
inevitable. As the population within the basin continues to grow so will 
the urban centres, associated infrastructure, and the phosphorus load 
entering the lake. To ensure the continued sustainabilit\' of the Lake 
Simctxr ecosystem, future planning efforts must be conducted on a 
watershed basis and include criteria for phosphorus export. 



S3 




AOi'iON: Promote the undertaking of waters hcd/sub- watershed plans 
with municipalities. Continue to develop a watershed model which will 
reliably predict the phosphorus load contribution from all sources within 
the Lake Simcoe watershed. Explore the feasibility of establishing 
phosphorus allocations on a watershed/sub- watershed basis. 

PARTNERS: LSRCA, MOEE,OMAFRA,MNR, Municipalities 



Issue 16 Streambank Erosion 

Changes to the natural landscape such as the removal of 
forested areas or the expansion of urban centres can dramatically change 
the hydrology within a sub-basin and increase streambank 
erosion. Landowners who remove vegetation or deposit trash along 
streambanks also promote erosion. Streambank erosion is a source of 
phosphorus and sediment and can have significant impact on fish habitat. 

AOIJON: Continue to provide landowners with technical and financial 
assistance to remedy streambank erosion. Educate the public regarding 
establishing buffer strips along the streambank and the problems associated 
with dumping waste down banks (e.g. garbage, yard waste). 

BiRTNERS: LSRCA, MNR, MOEE, Municipalities, Landowners 




Erosion control on the Black River. 
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Activity C: RECREATION 



Objective: To reduce the potential impacts to Lake Sitncoe 
that are associated with recreational uses of the lake. To 
guide management of the recreational fishery so that this 
use is sustainable in the future. To maintain the amount 
of shoreline now in a natural state and restore areas that 
have been degraded. To ensure continued public access to 



^ 
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the lake and its shoreline. 



Issue 17 Introduction of Exotic Species 

Exotic (e.g. zebra mussel, black crappie, spiny water flea) 
and other non-native species can be introduced to Lake Simcoc by 
several routes, such as boaters, and the transfer of bait from other 
waterbodies by anglers and baitfish dealers. Such species may have 
serious negative impacts on the ecosystem. There is already an extensive 
communication program on zebra mussels for boaters and 
anglers. However, regulations still permit baitfish dealers to transfer 
large quantities of bait from one lake to another (for example, from any 
of the Great Lakes to Lake Simcoc). 

ACTION: Evaluate regulations on the transport and distribution of 
baitfish with the purpose of eliminating transfer of exotic and non-native 
species. Continue to educate the public on ways to minimize the risk of 
spread of exotic and non-native species. 



PARTNERS: MNR, Baitfish Dealers 



Issue 18 Contamination and Phosphorus Loading 
From Boating 

Grey water is released into the lake by boaters and 
contributes to phosphorus loading in the lake. The extent and ecological 
consequences of this is not known, but due to the large numbers of 
boaters using Lake Simcoc the potential for a serious problem is 
relatively great. Furthermore, gas and oil arc released directly into the 
waters of Lake Simcoc by boaters through the normal operation of 
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Grty water, Jwly oil and antifreeze fluids need careful handUrtg and proper 
disposal. 

outboard motors and through improper fuel handling procedures. 
Antifreeze fluids are sometimes released dirccdy into the lake in the 
spring when boats are being prepared for the new season. 

AOi'lON: Evaluate the extent of this problem. Review the status of 
grey water regulations. Investigate emissions regulations for marine 
engines. Promote environmentally conscious boating, good fuel handling 
procedures and phosphorus-frcc cleaners. 



BiKTNERS: MOEE, LSRCA, Marine Operators, MNR 




Issue 19 Erosion Along the Holland River 

Serious erosion of the Holland River channel and wetlands 
is occurring due in part to fluctuations in the lake's water level and heavy 
boat traffic. Consequently, fish and wildlife habitats are being destroyed, 
phosphorLLS from the ertxicd material is entering Lake Simctx", and 
polder dykes of neighbouring marsh farms arc being exposed. 

ACTION: Develop a restoration strategy for the lower Holland 
River. pA'aluate and cost options including limits to boat traffic capacity 
or speed, restrictions on further marina development in the Holland 
River, structures to mitigate wave action and restrict the channel for 
boats, and restoration work on the wetlands and riverbanks. 



PARTNERS: LSRCA, MNR, OMAFRA, 

Trent-Severn Waterway Commission 



Issue 20 Shoreline Development 

The lack of sjxrcific development policies for shoreline 
properties coupled with the nunit>er of agencies involved in the review 
process often cause delays in approval and can lead to inconsistencies in 
the level of protection for shoreline features. This fragmented approach 
to managing shoreline development has led many agencies to de\elop 
shoreline management guidelines. These guidelines have been 
documented to IxTter protect and restore natural shorelines and at the 
same time speed up the approval process bv providing a clear explication 
of the development requirements to consultants. 

ACTION: Develop an integrated shoreline management plan for Lake 
Simcoc to ensure the protection of natural heritage features while 
allowing for future development. The shoreline management plan should 
include recommendations for the near-shore, shoreline and littoral zone 
areas. A littoral zone study recommended under Alofiitorinjj and Scientific 
Studies (Issue 26) would tx- beneficial. The plan should l"x? develo[x-d for 
use on a geographic information system (GIS). 



PARTNERS: MNR, LSRCA, Municipalities 
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Enjoying the afternoon on the shore of Lake Simcoe. 
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Activity D: MONITORING AND 
SCIENTIFIC STUDIES 



Objective: To detect seasonal and lon^-teitn trends in 
chemical and biological indicators used to assess the health 
of the Lake Simcoe ecosystem; to undertake special studies 
to understand and model the lakers responses to stressors 
including human activities in the watershed and 
invading species; and to be able to base recommendations 
for management on sound scientific knowledge and data. 



Issue 21 Effects of Phosphorus Lx)ading 

Renxdiation work during LSHMS Implementation Phasf 2 
will significantly reduce phospiioriis loading. It is essential to measure 
the resjxinse of this loading reduction in the Lake so that anv further 
remedial activities can he identified and miplemenred and so that changes 
in water qualit)-/trophic state can be quantified. The question 'Is the 
lake improving?' will he one of the most critical (xiscd bv lake users, 
scientists and lake managers during LSHMS Implementation Phase 2. 

ACTION: ('V.)ntinuc regular sampling at 12 main lake stations and 
four lower Holland Riser and South (xxjk's Bay staticjns during the 
May-Novcnilx"r periods of 1995-1999 for plankton, nutrients, 
temperature and dissolved oxvgen; continue sampling at four municipal 
water intakes for nutrients and ph\toplankton; apply appropriate 
statistical analyses to detect trends and interpret changes. 



PARTNERS: MOEE, LSRCA, MNR 
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open iake water quality monitoring by MOEE staff. 

Issue 22 TVends in Lake Simcoe Fish Community 

The Lake Simcoe fish community has undergone major 
changes over the period of european settlement. Some of these changes 
have been due to eutrophi cation and others have been caused by fishing 
pressure, habitat degradation and other stressors. Through monitoring, 
we will improve our understanding of how the fish community responds 
over the long term to the stressors operating on it. 

ACTION: Monitor coldwatcr and warmwater fishes in Lake Simcoe 
through index netting surveys, surveys of recreational fisheries, and 
sampling of anglers' catches. Continue to provide recommendations for 
management of the Lake Simcoe fishery. 

BiKTNERS: MNR 
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Issue 23 Exotic Species Invasions 

The black crappic, spiny water flea anii the zebra mussel 
arc three 'exotic' species that have recently invaded the Great Lakes and 
several inland lakes in North America, including Lake Simcoe. The 
impacts of these organisms on food web function and on nutrient cycling 
and trophic state variables are ptitentially ver^- great in Lake Simcoe, but 
arc poorly understood. Based on evidence from Lake Eric and Lake St 
Clair, these organisms ha\c the jxitential to greatly influence the long 
term trends in water clarit)' plankton dcasities, nutrient concentrations 
and fish habitat and thereby complicate the interpretation of direct effects 
of phosphorus loading changes. 

ACTION: Quantify the invasion rate and population dynamics of the 
black crappic, spinv w;itcr flea and the z.cbra mussel in Lake Simcoe; 
analj'ze plankton sainples from all stations uith special attention to 
possible predation effects of the spiny water flea and filtration efVccts of 
the zebra miLssel; collaborate with investigators on Lake Eric, Lake 
St. Clair and the Bay of Quinte to separate the etrects of invading species 
from the effects of nutrient loading changes; monitor cflects of invading 
species on benthic invcrtctM-ates and fish conununities. 

PARTNERS: MNR, MOEE 



Issue 24 Quantification of Mass Balance 

Several gaps exist in the information base on the sources, 
fate and transport of nutrients for the lake. For example, flows and 
concentration data have only rccentlv (1993) been collected regularly 
from tributaries in the northern part of the watershed. Little is known of 
the circulation patterns in the lake under thermally stratified conditions 
relative to the dispersion of inputs from point sources and movement into 
the main basin of the lake. 

ACTION: Establish continuous flow monitoring etjuipmcnt on 
important streams (prcsendy ungaugcd); establish state-of-the art (ultra 
sensitive) flow metering equipment on the lower Hollatid River; measure 
nutrient concentrations and loading to the lake from all important 
streams and rivers; calculate a phosphorus mass balance for the lake over 
several years which accounts for weather and other effects contributing to 
year-to-year variabilit)'. 



EiRTNERS: MOEEXSRCA 
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Issue 25 Factors Limiting Recruitment in Coldwatcr 
Fishes in Lake Simcoe 

The factors limiting recruitment of coldwatcr fishes (lake 
trout, lake whitefish, lake herring) in Lake Simcoe arc not well 
understood at present. Recruitment of lake trout and lake whitefish is 
negligible and these populations are being supported by rehabilitiativc 
restocking. Information is needed on the relative importance of 
environmental conditions at the spawning sites, predation by other fish 
and crayfish, competition with rainbow smelt, and the quality' of late 
summer deep-water habitat. Specific management actions to rehabilitate 
these cold-water fishes may vary depending on the factors limiting 
recruitment. 

ACTION: Conduct field and laboratory experiments to identify the 
factors limiting recruitment. 

BAKTNEBS: MNR,MOEE 



Altered shorelines such as this provide little in the way offish habitat 
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Issue 26 Alteration and Destruction of Littoral 
Zone Fish Habitat in Lake Simcoe 

Most of the Lake Simcoe shoreline has Ixcn developed to 
some extent, whether for cottage use, marinas, beaches or urban 
areas. There is steady pressure for this development to continue. It is 
not known to what extent human alterations have affected the habitat of 
fish that occupy the near-shore, or littoral zone. These fish include many 
minnow species, larger warmwater species, and the early life stages of 
many sportfish. By mapping this habitat in detail and describing the fish 
species that are associated with it, wc w\\\ be able to predict what the 
cfTccts of further development would be. We also would be able to 
monitor any changes in compositioti and distribution of aquatic plants 
with changes in the nutrient status and water clarity of the lake. A 
computerized mapping system incorporating Geographic Information 
System (GIS) technology would allow easy access to the large volume of 
information that is accumulating on the near-shore zone of Lake Simcoe. 

ACTION: Mapping of littoral zone features and habitat. Mcxst of the 
shoreline of Lake Simctjc has already Lx'en mapjx^d in the LSFAU 
Littoral Zone Program. We need to complete the shoreline using the 
.same methods and integrate the data into a Geographic Information 
System (GIS). A pilot GIS project has Ixen completed for a segment of 
shoreline. The methods need to be further refined and applied to the rest 
of the shoreline. Mapping of features to be repeated at 10 year intervals. 

PARTNERS: MNR,LSRCA 
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Activity E: PUBLIC AWARENESS, 
EDUCATION &■ 
COMMUNITY ACTION 



tr 



% 



Objective: Encourage public commitment arid involvement 

to the protection and restoration of the Lake Simcoe ecosystem 

u through public awareness, education, and community action, jj 




Public awareness of the problem must be followed by public 
involvement to solve it 

Issue 27 Public Awareness, Education and 
Community Action 

Efforts ro inform and educate the public regarding Lake 
Simcoc's environmental problems and the proposed solutions of the 
LSEMS Implementation Program have been under way since 1990. They 
include media releases, public presentations, displays, television 
commercials, workshops and puWications. A heightened puHic awareness 
campaign entitled Save Our Simcoe (S.O.S.) was launched in the fall of 
1992. This campaign was designed to pro\idc further awareness of Lake 
Simcoc's condition, as well as to encourage public support and initiate 
community action. 

ACTION: Maintain the public awareness and education program and 
enhance the community action strategy' by developing educational material 
for watershed schools, supporting the efforts of and working co-operatively 
with the Save Our Simcoe Alliance, promoting communit)- action and 
providing further education on water conservation, fertilizer and pesticide 
use, and household hazardous waste disposal. 

BiBTNERS: LSRCA, OMAFRA, MNR, MOKE, local school boards, 
watershed municipalities and Save Our Simcoe Alliance 
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Activity F: NATURAL HERITAGE 
FEATURES 



Objective: To protect the quality and inte^frity of ecosystems, 
including aivj water, land and biota; and where quality and 
\\ integrity have been diminished, to encourage restoration. 



Issue 28 Ecological Integrity of the Landscape is 
Being Threatened 

Natural heritage comprises the native flora and fauna and 
related landforni featiiics which contribure to the health and dncrsit)- o\ 
the natural environment and provide a wide range of im|X)rtant 
environniental, social and economic benefits. Natural heritage tcaturcs 
may be grouped into the following core conservation lantis and waters 
groups: wetlands, woodlots, corridors, species at risk, public 
conservation lands, Areas of Natural and Scientific Interest (ANSIs), 
Environmentally Sensitive Areas (ESA's), water bodies, watercourse and 
valley lands, and critical fish and wildlife habitat. Changes in land use 
and increased urbanization throughout the Lake Simcoc watershed are 
threatening the ecological integrity of the landscape. There is a clear 
connection between natural heritage features and water (.]Lialit\'. These 
linkages must be protected and restored. 

ACTION: To encourage SListainable development and ensure chat 
changes in land use in the Lake Simcoe watershed protect or enhance the 
natural heritage features. Assist municipalities to implement the Natural 
Heritage Policy as part of the planning reforms in the Province ^nd 
support current resource mapping inventor)' and assessment to provide 
up-to-date information. Encourage sustainable development on a sub- 
watershed/watershed basis. 

EARTNERS: MNR, I.SRCA, MOEE, OMAFRA, 
local and regional municipalities 
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Glossary 



best management practices A term used to describe 
preferred methods of managing stormwater in an ecosystem. Typical 
best management practices, or BMP's as they are sometimes called, 
are detention ponds, infiltration trenches, and artificial wetlands. 

biogeochemical cycles The pathways by which 
naturally-occurring substances move through the 
ecosystem. Examples of biogeochemical cycles are the hydrologic 
(water) cycle, the phosphorus cycle, the nitrogen cycle, and the 
carbon cycle. 

COldwater fish Fish species such as lake trout, lake 
herring and lake whitefish that require cold water temperatures to 
reproduce, grow and mature properly. . 

CURB The Clean Up Rural Beaches Program, sponsored 
by the Ontario Government. CURB offers financial assistance to 
private landowners who want to correct faulty or inadequate septic 
systems. 

diversity An indication of the numbers of species, and 
the numbers of individuals of each species, in a given 
ecosystem. Generally speaking, a diverse ecosystem will have a large 
number of species each with a moderate number of individuals, and 
no dominant species. Diverse ecosystems are thought to be better 
able to withstand disturbance than less diverse ecosystems. 

dnimlin A mound of earth accumulated under a glacier 
by the drainage of water and sediments from melting ice. Usually 
occurring in clusters or fields, and often said to be 'whale-shaped' 
because one end is rounded while the other tapers away. 

dry deposition The dry materials that 'rain out of the 
atmosphere into an ecosystem; primarily dust particles. 

ecosystem a recognizable ecological unit; a group of 
plant and animal species (including humans and their built 
environment) living together in a particular abiotic (non-living) 
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environment, for instance in a particular climate, with a particular 
type of soil and water chemistry. The Lake Simcoe Basin can be 
considered a separate and recognizable ecosystem. 

epilinuiion The warm, well-mixed, weli-oxygenated 
surface waters of a stratified lake in summer (see stratification- 
turnover cycle) . 

esker A long, sinuous ridge of earth formed under a 
glacier by a stream of drainage water; often said to be 'snake-shaped'. 

euphotic zone The zone of water through which 
sunlight can penetrate, and thus the area of greatest plant and algae 
growth. 

eutrophication The physical, chemical and biological 
changes that occur when a lake or river receives excessive inputs of 
phosphorus and nitrogen, usually as a result of human activities. 

exotic species A term used for any non-native species 
accidentally or intentionally introduced into natural 
ecosystems. Examples of exotic species in Ontario lakes arc the 
common carp, the black crappie, the spiny water flea and the zebra 
mussel. 

glacial ice sheet A glacier, one of several ice sheets that 
has covered much of the Northern Hemisphere, including Ontario, 
at various times in the past. The most recent ice sheet is thought to 
have retreated from Ontario about 12,000 years ago. Glacial ice can 
be over a kilometer thick, and thus has considerable power to 
compress, plough and shape underlying soils and rock. 

hard water Water containing high concentrations of 
dissolved calcium carbonate, and often with high natural levels of 
dissolved salts like chloride and sulphate. Hard water usually 
conducts electricity well, so a high specific conductance or conductivity 
can indicate hard water conditions. 

hypolimnion The deepest, coolest waters of a stratified 
lake (sec stratification—turnover cycle); often oxygen-poor in the 
summer. 

Land Stewardship Program A program sponsored by 

the Ontario Ministry of Agriculture, Food and Rural Affairs; a 
source of financial assistance for landowners interested in soil erosion 
control projects. 




LEAP The Landowner Environmental Assistance 
Program, an Ontario government program that until 1993 provided 
funding for septic system upgrades. 

loading A term used to indicate the total amount of a 
pollutant leaving or entering a system. Loadings are calculated by 
multiplying pollutant concentration (for instance, in milligrams of 
pollutant per liter of water, or mg/L) times the volume of water flow 
(for instance, in cubic meters per second, or m^/s) and are usually 
expressed in units of mass per unit time, such as mg/s, kg/yr or 
tonnes/yr. 

metalimnion The zone of rapid temperature transition 
between the warm surface waters and the cool deep waters of a 
stratified lake. Water temperature in the metalimnion can change as 
much as 20" C over a few meters of water depth. 

milkhouse washwater The water used to wash 
equipment and surfaces in dairy operations; often a rich source of 
phosphorus and other pollutants. 

moraine A mound of earth and rock pushed up in front 
of an advancing glacier; the Oak Ridges Moraine southwest of Barrie 
is one of Ontario's most well-known examples of a moraine. 

OSCEPAP The Ontario Soil and Crop Environmental 
Protection and Assistance Program, sponsored by the Ontario 
Ministry of Agriculture, Food and Rural Affairs. 

phosphorus A naturally occurring chemical nutrient 
important for the growth of plants. When phosphorus is present in 
excessive quantities, it can encourage excessive plant growth, 
including nuisance algae blooms; see eutrophication. 

polder A plot of agricultural land created from marshes 
drained by a system of canals; an important type of cropland in the 
farming areas of Holland Marsh, south of Lake Simcoe. 

rainwater runoff Rainwater that flows off impervious 
surfaces such as roofs, roads and parking lots, and off pervious 
surfaces such as farmland and lawns; rainwater runoff is an 
important mechanism for picking up pollutants on the surface and 
transporting them to local lakes and streams. Also known as 
stormwater runojf. 

rehabilitative Stocking The process of introducing 
hatchery- reared young fish into lakes and streams in an attempt to 
restore or supplement natural populations. 
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soft water Water containing low concentrations of 
dissolved calcium carbonate, and often with low natural levels of 
dissolved salts like chloride and sulphate. Soft water usually 
conducts electricity poorly, so a low specific conductance or 
conductivity can indicate soft water conditions. 

spawning Fish reproduction, involving the laying of 
eggs, often on sand or gravel in shallow water, and the fertilization 
and hatching of those eggs into young fish. 

specific conductance A laboratory test that gives an 
indication of a water sample's ability to conduct electricity; a 
measure of the amount of dissolved salts in the water. 

stocking See rehabilitative stocking. 

Stormwater runoff See rainfall runoff. 

stratification-turnover cycle The process by which 

lake surface waters are gradually warmed by summertime solar 
radiation and mixed by wind action, while underlying waters remain 
cool and poorly oxygenated {stratification); followed by increased 
wind mixing in the autumn, with gradual breakdown of stratification 
{turnover). This process is repeated at least once each year in most 
lakes in temperate climates. (Some lakes experience a reverse 
stratification in winter, with ice on the lake surface and deeper waters 
a few degrees warmer; this stratification is then followed by turnover 
in spring, as air temperatures rise and winds blow across the lake 
surface.) The stratification-turnover cycle is important in bringing 
oxygen to deeper waters and nutrients to the surface of the lake. 

warmWater fish Fish species that prefer warm water 
conditions, or which require warm water conditions to spawn and 
rear young effectively. Examples of warmwater fish are pumpkinseed 
and rock bass. 

watershed The geographical area within which all 
flowing water drains to a single river system, lake or sea. 

wet deposition Rainfall-carried deposition of materials 
into an ecosystem, including dissolved pollutants such as phosphorus 
carried in raindrops. 
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